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in English Multiple Spindle Drilling 


Machine. 
We present on this page two views of a 
tw four-spindle drilling machine, which 


\ilt especially for drilling the rivet 
the knife bars and finger bars of 
Tl holes vary in size from aC 

ch. and are drilled through bars of from 
to 2 inch thickness 


inch to 


Each of the spindles of the machine runs 
il independent head which can be ad 

is laterally to vary the center to center 
distance slightly, and the spindles have a 

idjustment to compensate for vary 

eths of drills. The pulleysare placed 
alt tely one above another in order to 
et the necessary clearance. 
The drive is obtained from the horizontal 
back shaft shown, which drives four upright 
shafts through miter gears, and each upright 
shaft carries a double pulley on its upper 
end 

By meansof suitable idlers a belt is carried 
from the upper pulley on the upright shaft 
round three of the upper pulleys on the 
drill spindles, and another similar belt leads 
from the lower pulley on the upright shaft 
round three of the lower pulleys on the 
drill spindles, so that each of the four 
upright shafts drives a group of six spindles. 

The feed motion is obtained from a wedge 
bearing on rollers. This wedge being fed 
forward by a screw raises the table. 

The feed is automatically thrown out by 
means of the arm on the wedge which 
strikes the tappet collar shown on 
the shifting rod below, and the rate 
of feed is varied by change gears. 

The table is formed so as to carry 
sufficient suds to cover the job, thus 
securing thorough lubrication. 

jigs are used to hold the job and 

irately locate the holes. 
— 
Paper Punching. 





By OBERLIN SMITH 


This is not intended, as perhaps 
iis name might indicate, for a com 
plete treatise upon the subject, but 
is merely the record of a few casual 
Xperiments which possibly may be 
of interest to the readers of the 
AMERICAN MACHINIST, inasmuch as 
there probably has not been much 
information published upon the sub 
ject—at any rate not to my knowl 


The object of the experiments re- 
ferred to was: 1st. to ascertain the 
angle of cutting edges for ordi 
hary male and female dies, when 


f 


in cutting paper and paste 
board ; 2d, to see how many thick 
sses could be successfully cut under 
rious conditions ; 38d, to note the 


ressure required. 


For this purpose 
pair of round dies cutting to a 
meter of 14 inches was used, a section 
1 top view of the same being shown 
Fig. 1, next page. 
in the first batch of experiments the 
punch and die were both made _ perfectly 
flat with the angles A and B each 90 degrees, 
the edges being sharp and the punch fitting 


the die with a close but easy sliding fit, say, 
not over one five-thousandth of an inch 
loose, 

The second condition of the dies was as 
in Fig. 2, with the lower die still flat, and 
the punch beveled out so as to make the 


‘ 
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Under condition fourth both punch and 
die had their edges beveled at A and B, to 
angles of 60 degrees 

With dies in condition first, from one to 
tive sheets of manilla paper, .012inch thick 
could be cut at a time when piled together 

the cutting being reasonably 

smooth When ten were cut 
at a time some of them were 
rough and ragged, and with 
twenty at once, what might 
perhaps be termed the *‘ rag 
ged edge of despair was 
reached, the roughness being 
too great for any ordinary 
purposes both with the 

blanks’ and ‘* margins” 

these terms being used to 
designate respectively — the 
round pieces cut from the 
sheet, and the pieces of the 
sheet remaining around the 
holes from which these blanks 
were punched. With paste 
board .057 inch thick (one 
sheet at a time) the cutting 
was very good, and with 
two sheets at a time, slightly 
With pasteboard of 
a softer quality, .105 inch 


ragged. 


thick (one sheet at a time) 
the cutting was fairly good 
only, being slightly ragged. 
In all these cases, as might 
be expected, both blanks and 
margin remained flat. 


Under condition second 
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angle of cutting edge at A 60 degrees, 
which angle seemed to be (after a few trials 
with other inclinations) the most appropriate 
for the purpose. 

Under condition third the punch was flat 
and the die beveled to an angle of 60 
degrees, as in Fig. 3. 


much smoother edges were produced when 
cutting a number of sheets at a_ time, 
on account of the sharp angle of the punch 
-work almost smooth being produced ten 


at a time, and fairly good twenty at a 


time, the pasteboard also showing better 


results than before. As might be ex 
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pected, however, the paper blanks were 
bent upward into the concave recess of the 
punch, when cutting more than about tive 
or six at a time, toan extent calculated to 
render them useless for ordinary purposes 
This was especially the case in cutting 
twenty at once, a number of the uppermost 
blanks in the pile being very much wrinkled, 
and the pasteboard blanks showing a raised 
bead near the edge caused by the radial com 
pression. As might also be expected in this 
case, the margins remained flat, without 
injurious wrinkles 

Under condition third, with the punch 
flat, and the dic 


section was an acute angle 


having an edge whose 
the expected 
happened, the paper blanks being flat and 
smooth all the way through, and the margins 
being permanently bent and wrinkled when 
cut in piles of more than five or six sheets at 
a time—so much so as to render them untit 
for ordinary use With twenty sheets at a 
time the lowermost margins were embossed 
out toa cup-shape where they were forced 
over the conical portion of the lower die to 
about 4 inch deep, while the central ones 
of the pile had a depressed flange something 
on the counterbore order, the uppermost 
ones being nearly flat, but slightly wrinkled. 
In the case of the pasteboard something of 
the same effect occurred, but not to so great 
an extent. 

Under condition fourth the cutting was 
still smoother than in any of the other cases, 
with less of the ragged edge effect, even 
twenty sheets at once being cut in fairly 
good shape. As might be supposed, how 
ever, the evils cited in the last two 
paragraphs, viz., cupping and wrink 
ling of the blanks, in the one case, 
and of the margins in the other, were 
here united as twin evils, although 
the distortions did not seem to be 
quite as great in either case, as under 
the other conditions. 

In regard to the actual and relative 
pressures required for paper punch 
ing under the various conditions 
named, no accurate records were 
kept, as the only means at hand for 
weighing said pressures was an ex 
temporized lever attached to the fly 
wheel of the small power press in 
which the dies were mounted, this 
lever being balanced, and readings 
being taken from a large spring bal- 
ance attached to the end of it, some 
six feet out from the press shaft 
No very definite results could be 
obtained from this arrangement on 
account of the very large friction 
coeflicient present in the bearings of 
the press, this being aggravated by 
the abnormally large crank and jour 
nal bearings, which this particular 
machine happened to possess. The 
friction was also increased by the 
weight of the fly wheel, as well as 
that of the lever itself, and its coun- 
terpoise. As nearly as I could esti 

mate the total friction approached 
50 per cent., but as this was partly guess 
work the pressures given below must be 
taken for what they are worth, and be 
reckoned as a very rough approximation. 

Upon such a basis it was found that the net 
pressure for ten sheets at a time of .012 inch 
paper, with the flat dies, Fig. 1, was about 
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8.400 pounds 
2, about 1 
Fig. 3 


lie and punch beveled 


with the beveled punch, Fig 
200 pounds; with the beveled die 
and with both 


is in Fig. 4 


ibout 1.200 pounds 


about 


1.000 pounds The iverage pressures per 
sq unre inch of section cut, for 5 to 20 sheets 
ol paper 1 i Thi 
ind 1 or 2 of p ( 
board, taken from 


i number of experi 
ments were ro! 
the four conditions 
named, respectively 
D800. 2 650. 2.350 
and 2,150 pounds 
approximately 
Thus we see that 
the pressure r¢ 
quired with the dies 
flat is much greater 
than 
both edges beveled 


with one or 


de 


ind that with such EXPERIMENTAI 


flat dies the press 


ure per square inch area of section sheared 


is nearly 6,000 pounds, while with bev led 
dies it is less than half as much At some 
future time I hope to present an amended 
report, so to speak revarding this question 
of pressure—as soon indeed as I can get 
ready a rational testing apparatus, 


From the above-named results it will be 


seen that in making dies of this sort for 


cutting paper, the same general rule may 


sheet met ils 


and thin 


be followed as with dies for 
especially if such metals are soft 
This is that if the 
flat, and the 
punch should be flat, at any rate for some 


blank is required to be 


margin is merely scrap,” the 


while it 


distance in from its cutting edge 
the margin is the work which it is required 


to have accurate, the blank being mere 


the converse is true, viz., that the 
little 
while the 


scrap, 
die should be flat some distance out 
from its cutting edge, punch may 
be considerably hollowed out 

It is of 


metal punching 


course true that in the case of 


where the sheets are thick 


enough and hard enough not to be easily 
bent or embossed, these rules need not apply 
except perhaps in the case of giving *‘dip 

such 


(or shear) to the dies, in which case 


dip can be given to either punch or die, 


according to whether it is desired keep 


the margin or the blank as flat as possible 
In cases where both margin and blank ars 
required as products of the operation in 


question, it may be necessary in some cases 


especially if a large number of sheets of 
to make both 
although, 


a few thicknesses 


paper are to be cut at once, 
punch and die flat, as in Fig 
as has been shown, with 
only this is not necessary. 

In Fig. 5 are 


usual method of cutting paper, 


shown the tools for a more 
pasteboard, 
cloth, leather, etc., than by the ase of the 
male 
This 
angle A at the 
grees, and its depth from Linch to 14 inches. 


and female dies under consideration. 
with its 


0 de 


is simply a hollow cutter 


cutting edge about 


The matrix C@ upon which the cutting is 


done is usually a sheet of copper, soft brass, 
latter 


most frequently used. 


lead or pasteboard, the being prob 


ably the This rests 
upon an iron plate D set upon the bed of 


the press. In some cases, however, a 


wooden anvil, preferably with the end grain 
toward the cutters, is used in place of the 
plate © The 
hand upon the 


cutter is usually placed by 
pile of paper sheets, which 
are slid under the ram-driven platen of the 
This of 
top of the 
actly in contact with C. The 


press. course descends upon the 
cutter, and pushes it down ex 
blanks are 
usually removed by hand, although in some 
cases the cutter is reversed, and so mounted 
upon a lower die plate (something after the 
fashion of Fig. 3) that the 
themselves as they are 


blanks may fall 
through of pushed 
down by the following blanks in succeeding 
operations. In still other cases they are 
pushed upward by an automatic knock-up, 
worked by springs or otherwise, and in 
either of 


stripper is sometimes furnished for pushing 


these last-named cases a‘ spring 


the pile of margins off from the outside of 


the cutter, instead of removing them by 


hand. 
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In some recent experiments I found that a 
cutter of this kind would cut smoothly some 


300 thicknesses of ordinary printing paper 


at a time, the whole pile being about 1 inch 
thick The pressure per square inch of 
section cut was, roughly speaking, about 


- 
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PUNCHES AND Diks FOR PAPER 
2.000 pounds for large diameters, and about 
25 per cent. more for small sizes of an inch 


or two across for the reason to be cited in 


the final paragraph 
The purposes for which paper is cut in 
detinite shapes are of course too numerous 


to mention here Among them are playing 


cards photographic cards, blanks for paper 


boxes, all sorts of fancy labels, ornamental 
decorative work, and, in accordance with 
What seems to be a somewhat recent boom 


paper dolls of every imaginable shape, size 


and degree of ugliness 


complexion 


It will be noticed that the dies used in 


these experiments were of rather small 


diameter It is obvious that the wrinkling 


evil would be apt to occur in less degree 


with larger sizes. The pressure per unit of 


section cut would probably be somewhat 


less also. 


as stretching and compressing, by 


the bevel of the dies, would be distributed 


over a larger circumference. — Especially 


would this be the case with cutters like Fig. 
5, which penetrate deep into a thick pile of 
paper 

——*abe 


Jet Turbine Used in Asturias, Spain. 


The province of Asturias, in the north of 


Spain, is separated from the rest of the 


country by the configuration of the great 


range of Cantabrian mountains, and is in 


parts very undeveloped. The _ hillsides 


ithound in streams, which have been for 


centuries utilized to provide power for grind 
ing the maize 


district The 


abundantly grown in the 


type of water motor in gen 
eral use is in advance of common forms of 
wheels customary in such inaccessible lo 


( litic ® and presents features of considerable 


iy 


THREE-SPINDLE 


ingenuity on the part of such unsophisticated 
folk as the mountaineers. 
It is illustrated in the drawing herewith, 


from dimensions taken on the spot. The 


BoLT-CUTTING 
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wheel and spindle, which is vertical, are 


entirely of wood, the former 
hard chestnut, and the latter of Spanish oak. 
The disk is 


together 


made of three slabs doweled 


with oak pins, and the wheel 


rotates on a hardwood nipple or center cone 


set in a stone base. The cups or pockets are 


hand-carved, as shown in detail, and are 


designed to receive the water in the form of 


i jet about 4 inches wide by 14 inches thick 


emerging from a wooden rough 


spout or 
vena contracta set at an angle above the 
wheel face, and at a tangent to the mean 
radius of the pockets. A deflector or shutter 
is tixed ona vertical post, extending to the 
mill above alongside the jet, and serves to 
divert the stream to the exact position found 
results. The arrangement is 


shown on the ph: 


to vive best 


The supply is usually brought by long 


ind rather leaky ditches along the hillsides 


to the back wall of the mill, whence it is 
a hollow tree trunk. 


often exceed 100 


led to the wheel-race by 


The capacity does not 


[) 
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cubic feet per minute of water flow, with a 
fall of 5 meters (16 feet 4 inches). Sucha 
supply would correspond to a_ theoretic 


power of 309 horse-power, or about 2.14 
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horse-power at an efliciency of 75 per cent. 
The wheel shown, which is 3 feet 
diameter, 


about 115 revolutions per minute 


generally of 


8 inches 
runs, under above circumstances, 
, driving a 


June 13, 1895 
millstone a meter in diameter keyed 
wood spindle by an oak cotter in th 
shown. 

Just how far back the use of thes¢ 
extends it was impossible to ascertai 
certainly far beyond the 
and the 

mills would 


memory ol 
inhabitants, ancient app 

lead to th 
position that they may have 


many of the 
been cent 
in use. Furthermore, no change has 
place in the construction of the other 
apparatuses of the Asturians, such as | 


wagons, or hand-kibbling mills, for 
centuries, and it may therefore be 
ably assumed that in this jet turbi: 
of the 


wheels. 


have the progenitor modern t 


and ** hurdy-gurdy”’ 
REGINALD PELHAM BOLTO? 


M. Inst. ¢ 


[The wheel 
spondent 
the Pelton wheel, 


vertical 


described by our 


seems to be almost identica 


except that the spi 


The drawings are reproducs 


Section of Dead Wood 
Between Pockets 


Plan of Pockets 


Bottom 


Top 


USED IN SPAIN 


cisely as received. The bearing point 
the bottom of the spindle seems to be vi 
small.—Ep. | 


+e 


Three-Spindle Bolt-Cutting 


Machin 


We present herewith an engraving of 
three-spindle bolt-cutting machine design 
manufacturing 


especially for purposes 


produce as large a quantity of work as 
possible for a single operator to handle, a 
still to run the 
that will 


and dies, 


machine at a rate of sp 
long life to the machi 
and produce good work. 


insure 


These machines are very compact, 
parts being within easy reach of the operat 
There are holes in the bed directly un 
each head allowing the oil and chips to | 


on to the pan, which has a screen bott: 


and capacity sufficient to hold the chips 


the day’s work, where they can be left 
drain over night, and the pan can be readi 
drawn out and emptied in the morning 
The carriages are long, giving ample he 
ing. The 
The short 


CarTia 2 
levers close the vises and a 


long levers move the 


adjustable to any angle. This makes t! 
movement of both carriage and vises ve! 


quick and easy. 

The heads are the latest improved Acn 
(and use their well known form of die) mia 
with extra long die rings, lined with to 
They are 
inches shorter in total length than the usu 
form of Acme head. 
head is locked by a togg 


steel blades throughout. som 


and closes the 
between the lower end of the 


head stock. The upper end of the yoke 


The yoke which ope! 


yoke and th 


tn 


ho 


S10 


in 


895 


OInt 


y» be vi 


aching 


ne ol 
desig! 
poses 

ork as 
ndle, a 
ol spe 
machit 


pact, 

operat 
lyvooun 
ps tol 
1 bott 
chips 
e left 

ve readi 
hing 
iple be 
“arria gt 
and a 
akes tl 


ises Ver 


red Acn 


die) mad 


With to 
e sont 


the usu 


ich ope I 


a toge 


>and th 


yoke 


sion with a ratio (. 
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mnected with the nut that works on a 
screw having a knurled head, and the dies 
thus adjusted to size by means of a 
urled head screw, without stopping tho 
machine. The lower end of this yoke is 
connected to the carriage by a rod directly 
der the center of the carriage having 
justable stops, so that the forward and 
backward movement of the carriage opens 
d closes the head automatically 
The machine is built by The Acme Ma 
inery Company, Cleveland, Ohio 
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The Adiabatic for Perfect Gases. 


By G. A. GoopDENOUGH 

In working up tests of air compressors, 
wing engines or other pneumatic ma 
chines, it is often necessary, or at least de 


i 


ible to draw the curves representing the 


liabatic, or the isothermal expansion (or 
ympression) of air. 


The isothermal is the well-known equilat 
il hyperbola; its construction is easy and 


imiliar to engineers. Unfortunately, this is 
tt true of the adiabatic; unlike the isother- 


il it has no properties which enable us to 


‘ate points by simple geometrical construc 


m3, and usually the only resource is to 


, 


mply calculate the co-ordinate of a series 
of points from the equation of the curve 
Those who have had to go through such a 
series of calculations well know what a tedi 
ous operation it is. 

A little study of the equation of the curve, 
however, discloses some properties which 
may be used to very materially shorten the 
work of calculating the co-ordinates of the 
points. 


The equation as usually written is 


p V™ = constant (1) 


orp, V,;" =p, Vs’ =p, Vz = etc., (2) 
where (p, V,), (Ps Ve), (Ds Vg), ete 


ordinates of points on the curve. 


7 ‘ - V, ” 
‘rom (2) Poe = Pi V. 


, are co 


The abscissas of the curve represent vol 


umes; let us so choose these abscissas that 


That is, 
horizontal axis are in a geometrical progres 


the abscissas laid off along the 


Then (8) becomes 


Pr =p, C0” | 
Pa = Py 0" (4) 
Py =p, Cc” 
Taking logarithms of both sides of (4), we 
have 

log. py = log. py +n log. C; 

log. ps, = log. p* + n log. C; (5) 

log. py = log. p? +n log. C. 


Equations (5) show that the logarithms of 
the pressures form an arithmetical progres 
sion with n log. Cas the common difference. 

The practical application of this method is 
shown in Fig, 1. 
batie through the point a’, say. 


We wish to pass an adia 
Then to 
some scale Oa represents V,, the initial vol 
ume, and aa’ represents p,, the initial press 


ure. We now lay off 06 4 “= F 
» 
ind Oe = 4 Ob= P<; That is, the vol 
» 


imes fulfill the condition 


Oa _ Ob Oe 


= = , ae. 
Ob Oc Od 
or ff = Ys = Va etc., = in this case. 
ev, 


The volumes are easily laid off thus ina 
veometrical progression by means of the 
simple construction shown below the line 
OV. The proof is as follows: From the 
similar triangles O a p and O b q we have 
Op_ Oa 


= ; from the similar triangles O } p 
Og Ob 
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Oa Ob 


( ; } 
and O¢ q 4 = 0! 
Og Oe 


Therefe re 


Pe Oe 
” of 
Through 


etc 


the points }, ¢,d, e¢ we draw 
verticals which are, of course, simply pro 
longations of the lines } p, ¢ g, dr, ete 

The next operation is the calculation of 
the pressures p,, Ps, Py, etc. In the figure 
aa = 2 inch (corresponding to 15 pounds 
perinch with.a 50-indicator spring). 

The numerical work is as follows 


‘ a) an 
Py = Bi n=1Alse 5 = 15: 
log. p, = log. .3 1.47712 


1.41 log. 1.25 = .13664 


a“ log. oC = 


log. py = log. py + x log. ¢ = 1.61376 


likewise log o, = 1 75040 
log. Ds 1.88704 
log. ps 02368 
log. Pp, = _ .16082 
log. p, = .29696 


Each log. is obtained by adding 13664 to 
the next preceding one, and it is evident 
that any required number of ordinates can 
be found with very little labor 

From the above logarithms we obtain 


Ps = 660° = .41in. Pp, = 1.06in 
Pp =e e = 6S Ps = 1.45 
oo = Oe a Ft “* Pr 1.98 


In practical work it is generally required 
to draw a compression curve starting from 


I (he 
g 
‘9; \ 
iF \f 
jer 
tn; 
s' ) 
" J ‘ 
0o 
im 1 Machint 
Fig. 1 
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In a similar manner the other points may 
be found. In actual practice this construc 
tion is perfectly useless, simply because we 
must begin at the small end, and the small 
error (which is sure to be made) is multiplied 
as the construction proceeds 

Since one ordinate must be calculated in 
any case, it is very little more work to cal 
culate all of them and insure the accuracy 
of the curve 

The above method may be found useful in 
drawing other curves belonging to the same 
17 10 


const., p V 


family, e. g., p V 
const,, etc, 


Technical ys. “ Liberal” Edueation.* 

We offer our readers one or twosuggestive 
extracts from a paper by Dr. C. M. Wood 
ward, of the Engineers’ Club, of St. 
Louis 

The history of civilization has been the 
history of masters and slaves, of caste, of 
contempt for all labor and for all useful arts. 
No wonder that Plato held that the useful 
arts were degrading, for they brought one 
into the companionship of slaves, for even 
in Athens every freeman lived in luxury 
on the labor of several slaves. Caste preju- 
dices were equally strong in Milton's time in 
England, so that Milton places Memnon, the 
chief engineer and architect of the hosts of 
heaven, among the fallen angels. In spite 
of his energy, his knowledge of ores and 


d’ 

ec 

bh 
a 
d 
Y h at 

- 

q 

yp 


Tue ADIABATIC FOR PERFECT GASES 


some point near the line O V, as was done in 
Fig. 1. 


an expansion curve starting from some point 


If, however, it is desired to draw 


near the vertical axis O p, as, for instance, 
from the point d’, Fig. 1, it will be found 
more convenient to arbitrarily choose the 
pressures in a geometrical progression and 


In this case 


»\1 i 
V.= V,; cr y, UO”, 


or log. Ve : log 


to calculate the volumes. 


, , log. ¢ 
log. V, = log. Vz + “?*“, ete. 
n 


It is seen from equations (4) that if the 
volumes are chosen to form a geometrical 
progression, the pressures will also be in a 


geometrical progression. (Since 22 = /3 = 
Py Pe 

Pa = o" ). 
Ps 

This fact suggests the following construc 
tion. After obtaining the point 6 by calcula 
tion project the points a and #4’ across to the 
vertical 0 P, giving the pointsa, andd,. Con 
tinue the line @' a, and draw the line 4, s 
intersecting a! a, ins. Draw the line os in 
tersecting the line b' b, at ¢. Now draw ¢¢, 
parallel to 8% and intersecting the axis 0 P 


1 OC 0 b, . 
at C,. Then G, .. OF ys that is, O ¢, 
O b, Oa, 


= Ps. 


their treatment, and his marvelous. skill in 
construction, 
He was headlong hurled 
With his industrious crew to buildin hell 
The technical professions are all less than 
one hundred old They are all 
evolutions from trades. The first mechan 
ical engineers built their own engines, and 


years 


the first electrical engineer built his own 
dynamo. There is, therefore, an odor of the 
shop about the names, and a reminiscence of 
men who were heretics as regards theory, 
but firm believers in practice. 

We all know the intense squeamishness of 
the average college professor with regard to 
anything which “Thank 
God, that department can never be made 


savors of use. 


useful,” said an eminent professor, speaking 
of a newly established chair in a State uni 
versity. 

would have 
prompted Professor Patten, in an article on 
the ‘‘Educational Values of Studies” (see 
Ed. Rev., Feb., 1891), to say that a study 


A similar spirit seem to 


loses its educational value in proportion as 
its economic value increases. Hence, mathe- 
matics and electricity have less educational 
value now than when they were of less util 
ity. This statement is so incredible that I 
give his exact words : 

‘‘ With the increase in their utility they 


* Reprinted fromthe Journal of the Association of 


Engineering Societies. 
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educating men 
Whatever makes them more fitted for utility 
studies, makes them less fitted for general 
culture Shall a sub 


taught with a view of making the 


will be of less value in 


Again, he asked 
ject be 
student a master of it, and thus enable him 
to obtain a utility or shall it be 
taught with the purpose of producing the 


(sic) from it ? 


greatest effect upon the mind and culture of 
the pupil ? Professor Patten would have 
no objection to making a student a master of 
au subject, provided he were sure that the 
mastery could be of no use to him, for then 
he would be educating a man as man, and 
the result would be general culture. But 
let it be discovered that that mastery enables 
one to solve a practical problem, to earn a 
loaf of bread, or to make two blades of 
grass grow where one grew before, and lo! 
the man is less a man, the mental effort be 
comes narrow and undesirable, and what he 
fondly hoped was culture turns out to be 
mere ** expertness” and ‘“‘adroitness.”’ 

The belief shown by Messrs. Patten and 
Bryant is widespread, particularly among 
those who have had no direct contact with 
technical work. I have seen both kinds of 
training intimately. I have seen them in 
separate institutions, and I have seen them 
side by side in the same institution. So far 
as relates to vigorof intellect and high char 
acter, the inthluence of technical studies is in 
no respect inferior to that of the traditional 
untechnical curriculum. On the contrary 
(and I am not alone in this opinion), there is 
a widespread and uniform degree of earnest 
ness and zeal among technical students, 
rarely equaled in colleges which do not ad 
mit technical branches. The sense of re 
sponsibility, which accompanies the study 
of subjects which cannot be slighted with 
out leaving a defective foundation on which 
to build later, is helpful to serious and steady 
work. On the other hand, I remember that, 
in my own college days, it was difficult to 
look upon much of the college work with 
any considerable degree of earnestness. It 
seems to be irrelevant. The idea of thor 
oughly mastering a subject so that one could 
base something else upon it, rarely entered 
the head of the average student. I recently 
met a college classmate as an oflicer in a 
technical school. We fell into conversation 
as regards the influence of technical study 
Said he: 
earnestness and manliness of 


on the development of character. 
‘The 


students has been a revelation to me, 


these 
There 
was nothing like this when we were at Har 
vard 

The engineer is by nature an iconoclast. 
He has small respect for the traditions. He 
snaps his fingers in scorn at all whose chief 
pride and glory lies in their submission to 
the “tyranny of the ancients.” He cares 
less for what has been than for what may be. 
His triumphs, his masterpieces, his heroes, 
his golden age, are all in the future. He 
walks forward, with his face to the front; 
not backward, with his face to the past. 
When Captain Eads proposed to build a 
steel arch over the turbulent Mississippi with 
a clear span of 520 feet, the timid worship 
ers of the past held up their hands in protest 
that there was no precedent for an arch of 
such great length. ‘To this unworthy oppo 
“<The 


; Other men follow 


sition it was said proudly in reply : 
engineer makes precedents 
them.” 

There is another aspect of the effects of our 
modern liberal technical training, which is 
somewhat new. In that graceful liberal cul 
ture, which we all somuch prize, and which 
we more or less unconsciously set up as a 
standard for others, we learned how the 
imaginative Greeks made gods and demi- 
gods to account for wonderful things. Beings 
with superhuman strength and skill turned 
the courses of built impregnable 
walls, bore messages faster than the wind, 


rivers, 


and subdued monsters, drained marshes and 
warded off disease. Not to know these 
things is now held to be wanting in the very 
elements of a liberal education. In these 
modern days, men have done all these things 
and more, in fact and not in fancy, and yet 
to know these modern heroes—men, accom- 
plished, but in no way superhuman—who 


have dethroned the gods and put demi-gods 
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to the blush, is held 


such knowledge exposes one to the suspicion 


to be not liberal, and 


of being too familiar with swarthy fellows 


who handle machinery and despise the 


ancients. Men are now struck dead by arti 


ficial lightning, while the thunderbolts of 


Jove are turned harmlessly into the earth 


by a Franklin, and the energy of which 


thunderbolts are made is harnessed to a car 
or a mill by an Adams or a Hopkinson or an 
Edison, and made to serve the peaceful 
The dread 


ful energy of a Maxim gun or of a dynamite 


ends of commerce and industry. 


cannon is far more destructive than the 
twanging of Apollo's silver bow and his 
The skill of an 
Eads, which turns the current of the mighty 


whole quiver of arrows. 


Mississippi and forces it to maintain a new 
deep channel into the sea, dwarfs into insig 
nificance the labors of a Hercules. The in 
genuity of a Morse and a Field sends mes 
sages to the antipodes in less time than 
Mercury needed for binding on ‘his sandals. 
The roar of Mars could be heard by whole 
armies; now the whisper of a Brush is heard 
a thousand miles. 

It is now the engineer who turns away the 
destroying monster, redeems the waste 
places, brings health, peace and security 
where there was pestilence and death. Shall 
not an accurate knowledge of the exploits 
and rational methods of these modern times 
and heroes be held to be an essential part 
of a liberal as well as of a technical educa 
tion ? 
changing 


Is not the educational 


front ? 


army 
Is not our new leader an engineer, 
rather than a philologist or an antiquary ” 
We all believe in culture. The word is 
much abused ; perhaps I have helped abuse 
What 
ever broadens one’s intellectual grasp, ex 


it; but there is culture and culture. 


tends his mental vision, purifies his mental 
lifts him away from individuals to 
generals, builds rational ideals, is an aid to 
culture, and, ¢pso facto, is liberal. 1 
most earnestly that, as is done in many uni- 


taste, 
urge 


versities to-day, on the one hand, all nar 
row, petty, ephemeral matters, which have 
no logical bearing upon life, be eliminated, 
and that technical subjects in their most 
liberal form be incorporated into the college 


course as possible electives. No 


longer 





should it be true anywhere, as, according to 
the Emperor William, it 
Germany, that they have an overproduction 
of what are called ‘ 


is now true in 
over-cultivated men,” 
who, instead of being an element of strength 
to the State, are a source of weakness, being 
The col 
lege student should have free access to all 
subjects liberally taught, which he may 
choose according to the quality of his mind 
or the promptings of his future. 
————— 
Mechanics of Safe Burglary. 


unfitted for life and its problems. 


In previous articles on this subject it has 


been shown how bank safes with square 
doors are opened by the modern burglar 
aided by nitro-glycerine. On the principle 
of grinding the plug of a water cock tight, 
a type of 


safes has come into general use, as superior 


safes known as ‘‘ screw-door”’ 
to the square-door safe, as they unquestion- 
ably are in some respects. A square door 
cannot be revolved, and cannot therefore be 
ground to a joint like a circular door. 


AMERICAN 


At Pullman, IIl., 
specially built 


on April 26, 1895, a 


screw-door safe was sub 
The claim for the safe was 
The 


bank owning the safe desired to have the 


mitted to a test 
that it was burglar proof for 24 hours 


real security offered by this safe made cer 
tain by an actual test, as a counter claim had 
been made that the safe was not secure for 
three hours against a practical burglarous 


operation, viz., the opening of the safe in 
three hours in a burglarous manner, so its 
contents could be abstracted, and without 
sufficient noise to alarm people 30 or 40 feet 
away. 

Safe makers as a class object to any prac 
tical test of 


they do so? 


their safes. But why should 
They build a structure and 
W hat tool 


builder claiming a tool of his manufacture 


claim that it is burglar proof. 


could turn out a certain quantity of work 
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in a given time, could expect to sell them if 
he were unwilling that a practical test be 
made by the purchaser before purchasing, 
especially if a rival tool builder claimed to 
The 
purchaser would naturally demand an op 
portunity to make clear to himself the real 
value of the two tools offered, and a tool 
builder who expected to sell tools, the value 
of which was based solely on his claims, 
and objected to a practical test of the tool, 
would soon realize that he was in the wrong 
business. 


build a superior tool in this respect. 


Claims for any device must, to 
insure the commercial standing of it, involve 
a showing of confidence on the part of the 
builder. A town or city buys a pumping 
engine, guaranteed to certain 
Almost 

by a 


perform a 
amount of work at a given cost. 

invariably this guarantee is tested 
practical Engine builders guarantee 
certain economic results in 


test. 
flouring mills, 
electric lighting, etc., and the value of this 
guarantee is and should be generally tested. 
But the average safe maker expects the 
banker to put his faith and money and other 
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people’s money as well, in a safe, the se 


curity of which depends solely on the 
maker’s unsubstantiated claims. 

The construction of the safe tested, Fig. 
1, clearly shows that by drilling a 4-inch 
hole 


introducing two or three ounces of 


through the corner angle at c, and 
nitro 
vlycerine, the whole front of the safe could 
be blown out at one explosion, and the 
whole operation from start to finish could 
be easily made in 30 minutes. As nitro 
glycerine will enter a crevice or opening 
of an inch wide, and the ‘‘ butt” joint 


' 
1000 


of the plates at the corner shown in Fig. 1, 


is such as would result from placing the 
r 
b a 
oe 
{ “~~ a ) 
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edges of rough-sheared boiler plates together 
as shown, and which would leave a passage 


l. to 


way clear into the safe of practically ,4 
jy of an inch, the introduction of any liquid 
This 


want of contact of the plates at the corners 


explosive would be mere child’s play. 


is assumed by the builder to be overcome, 
by a filling of thick paint, putty or other 
patch-work material. Results, however, 
show that a teaspoonful of nitro-glycerine 
clears this filling away like a gale of wind 
would handful of feathers. 


If it, therefore, became a question of open 


blow away a 
ing a screw-door safe in the shortest possible 
time, with but ove explosion, which might 
be heard one hundred feet away, the taking 
out of the whole front of a screw-door safe, 
as explained, would be the plan to follow, 
and such an operation can be performed in 
30 minutes absolutely without noise, except 
the final explosion, which might be heard 
one hundred feet away. 

But when silent ‘‘kid-glove work” (as 
Wm. Pinkerton, the great detective, char 
acterized the opening of the screw-door safe, 
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which he witnessed) is desired, the pla 
Fig. 1 shows 
This do 
made up of $-inch plates of Brooklyn chr 


Iron), except 


be adopted is as follows : 
door of the safe in section. 
steel (welded steel and 
outer plate, which is an inch thick r} 
held 
screws, Which in the outer plate run 
half way through it. Thus the front of 
safe presents an absolutely smooth surf 


plates are together by counters 


without a hole through the safe front 
door itself, which is locked by an auton 
time lock device, which, being all insid 
safe, cannot be manipulated in any 

from the outside, since there is no spin 
shaft, hole or opening of any kind thro 
the door to the outside. The peripher 
the door being ground into the body of 
safe, and the outer surface of the door bx 
flush and even with the body of the s 
there is absolutely no opportunity for 
introduction of any explosive, solid 
liquid, and yet the screw door safe is r 
the most easily opened safe in use, bec: 
its very construction necessitates only 

taking off of plate after plate of the d 
which is about 20 inches in diameter. | 
than a teaspoonful of 


ploded 


nitro-glycerine 
behind each plate will remove 
with less noise than a Flobert toy rifle ma 
in shooting a 22B. target shot, which is p: 
tically the same as the snap of a wh 
The introduction of nitro-glycerine, ther 
fore, behind the outer plate of the door 
Fig. 1, is the first thing to be accomplish« 
A basket of heavy netting (No. 10 wir 
wired onto the door of the safe, Fig. 2 
which 4 is the basket 
shape 


roughly bent i 
which is held in place by the w 
a, or other convenient means, 

In this basket, whose capacity may 
equal to a quart and a half, is placed ch 
coal, which is ignited and urged to a fier 
heat with the hand bellows e¢ for five 
eight minutes. This operation draws th: 
temper of the chrome steel, or other lam 
nated steel and iron, of which all plate safes 
and vaults are made, and anneals it. Th 
basket is then removed, and with an ori 
nary breast drill a ,°,-inch hole, a, Fig. 3, i 
drilled through the first plate. A well lx 
of putty shown in section at 4, Fig. 3, a: 
in perspective at d, Fig. 2, is then erect: 
as shown in Fig. 8, so as to hold asm 
quantity of nitro-glycerine, and inclose t! 
Fig. 38. A teaspoonful of nitr 
glycerine is then poured into the well hol 
of putty, which, of course, flows throug 
Fig. 3. Ordinarily this wi 
disappear in the crevice between the out 
and next plate. But if it 
exploded, which results in opening up 


hole a, 


the hole a, 
does not, it 


passage (a separation of the plates) betwee: 
the outer and next plate, even if these plates 
be faced and ground together. The nitr 
glycerine is exploded by placing an ordi 
nary fulminate of mercury cap—such as can 
be purchased at any general country stor: 
which keeps ‘‘ rendrock,”’ ‘‘ forcite,” ete., fi 
farmers’ use in blowing up stumps, etc. ,—i! 
The cap should be placed s 


the well hole. 
as to have actual contact with the small r 
maining quantity of explosive left in th: 
well hole, actual contact being necessary 
These caps are of two kinds—those intended 
to be exploded by a pocket battery, and 


those used by farmers, quarrymen, et 
known as “blasting caps,” which have 
time tuse to be ignited by a match. If th 


explosive does not readily disappear be 
tween the outer and next plate, and an ex 
plosion is necessary, as explained, to separat: 
the plate slightly, and this explosion has 
been made, it will then be necessary to in 
troduce the second charge of 4 ounce 
which, when exploded, will blow off thi 
outer plate. This outer plate being held by 


screws to the next plate, the explosion 
breaks them off, and in doing so stretches 
them slightly, which reduces their diameter 
and at the same time the second plate is 
sprung outward a little, as at 5, Fig. 6, 4 
being this second plate, and ¢ the screw 
broken off by the tearing off of the firs! 
plate. 
by hand against the next plate, as shown in 
Fig. 6, as they will be found to be quit 


These screws ¢ can be pushed back 


loose. As will be seen, a clear passage wa) 
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is left around each screw for the introduc 
tion of the explosive, which is introduced 
The 
removal of this second plate, 4, breaks off 


wn exploded, as already described. 
the screws connecting it with the next plate, 
a, Which plate is sprung outward as de 


scribed, and through the screw holes of 


which the next plate is taken off, and so on, 
The 
reproduction of the photographs are shown 


intil all the door plates are removed 


in Figs. 4 and 5, and show the safe before 


und after the operation. The time occupied 
wis 2 hours and 57 minutes, and, burglar 
ously speaking, no noise was made. 
that 


iron gear and housing on the outside of the 


’f course it is understood the cast 
door for operating it in legitimate use, are 
removed by a few blows of a small sledge 
hammer, so as to leave the door proper ex- 
posed to operate on as explained. 

or experimental purposes the writer uses 
nitro-glycerine obtained from dynamite, be 

ise of the ease with which it may be 
done. 

he government report on safe and vault 
construction indicates this method as fol- 
cartridge of 
lynamite, and break it up into small pieces. 
bottle of 


and pour over it a quantity of 95 per cent. 


lows, on page 66: ‘‘Take a 


Put these into a convenient size, 
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When the turning tool caught the piece D 
with a good grip, then D and EF hugged to 
gether sufficiently to allow # to be removed 
by hand, or to fall of its own weight. Z was 
a case-hardened nut, milled off at E #’ for a 
wrench. When the finished, # 
being out of the way, # was loosened with 


work was 
a wrench, and D removed by hand without 
being scratched. 
By using the piece F as described the 
pieces D were gauged very accurately. 
Being so well-pleased with the results of 
this I made another arbor upon the same 


H 


LAU UUULAULN 





Fig.2 


principle for the milling machine as shown 
in Fig. 2. 

This was made and used more especially 
for small punch and die work and proved 
equally satisfactory. 

A stock of cutter blanks 4% inch in diameter 
like F 


into general shapes 


were made, and a number formed 
round, flat and angular 
for any job, and the others shaped as re 
quired for special use. 


This proved to be a great improvement 








alcohol. Shake freely, and with a wooden over anything I had ever used as an arbor 
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stick break up the soaking dynamite into as 
small pieces as possible. The alcohol cuts , 
. ° a , 
the nitro-glycerine, and changes its color to 
alight yellow. The pulp is now filtered in NS 


another bottle, the residue is squeezed out, 
Small 


portions of the filvered alcohol solution are 


and the liquid from it is also filtered 


poured into a bottle, and as much water as 
Shake the bottle 
it stand when the 
nitro-glycerine is precipitated to the bottom 
of the bottle. Pour off the 
alcohol, and then pour the nitro-glycerine 


there is alcohol is added. 
for a few minutes. Let 
water and 
into a convenient receptacle.” BB. F. &. 
a — 
A Pair of Useful Arbors. 

At one time I had occasion to turn some 
bicycle ball-bearings like D in Fig. 1, and 
found the method shown a most satisfactory 
one, 

It will be seen that the steel piece D while 
requiring quite a 


large cut to form the 





curve, presents no available surface hold for 
removing from «a screw arbor, and as it was 
to be finished on the circumference, end, and 
curve, all at once, it is easy to see how diffi 
cult 
nary nut arbor after being tightened by the 


it would be to remove it from an ordi 
turning operation. 

After some study the plan shown in the 
drawing was thought of and found to be a 
complete success. 

The arbor A is provided with a left-hand 
part at B, right-hand 
The piece D, drop-forg- 


threaded and a 
threaded part at C. 
ig or whatever it was, having been faced 
off and threaded, was run freely onto the 
right-hand thread C ; the left-hand 


thread part B was enough larger to allow 


while 


he nut # to pass over C. 

F was a gauge used to locate the work in 
the same place at each turning, and was 
dropped over B as shown, then the nut # 
vas screwed up to it by hand, the nut run 
ning freely like Y, which was then brought 
up against # in the same way. 
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wards with rifflers or rotary files of the same 
diameter as the cutters. This is quite desir 
able where the punches are shaved in the 
die, and a fin and jog left on the stock in a 
bad place to reach with a file 

hardened the same sur 


Then after being 


face can be polished quickly with emery 


wheels, narrow, and of % inch diameter, or 


whatever is used for diameter of cutters 
This leaves the punch bright for tempering 
A little method where prac ticable saves 


work and improves appearance as well 
Chicago, Ill. A. H. CLEAVES 
—— >. _ 


Out Angular Work. 


Laying 


By FRANK Piers, M. E. 


The drawing accompanying this article 
shows a piece which presents some difti 
culty in laying it out accurately. As angu 


difficult, it 
prove interesting to the reader to have the 


lar- pieces in general are may 
method employed in this case described 

The body of the casting is a water pan 
carrying the parts marked //, #, A and P, 
and attached to the bed of the 
which it forms a part, by the foot # 


machine, of 
The 
P is parallel to the 
and the bottom of the pan is in 


base of the corner pad 
base of F 


a 
\ " 
A * 

bs ue ‘ 

-5 on < 

imerican Muchiniat 
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end of 


cutters on the 


for holding 
far better 
shoulder or using pin with countersink and 


same 


than screwing cutters up to a 


screw, and much stronger. The arbor, nuts 


and collars were all hardened or case-hard 
ened, 

The same arbor was used for turning and 
facing cutter blanks true, and is very con 
venient for backing of cutters in the vise, as 
the cutters can be turned readily by hand 
and tightened the same way with nut B. 

B tits left-hand thread D freely, and has 
a tight fit at straight 


a good though not 


part C. 

This makes the arbor stiff and supported 
by the shell B. Gand // are collars. 
true, 
can be removed instantly without breaking 


Cutters run tighten themselves, and 
the teeth by using wrench at B. 

By using 
punches can be finished up in the lathe after 


cutters of a uniform size, 


clined at an angle of 5 degrees, as shown in 
No. 1 of the drawing 

A piece of wood about 6 inches long by 4 
inches wide, planed at 5 degrees and about 
1 inch thick at 
under the pan, after cutting away such parts 


the large end, was placed 


as interfered with the projections, and a hole 
that a bolt 
through it and one of the cored holes in // 
for the purpose of bolting the pan and angle 


bored, so might be passed 


block to a knee. 


Three 6-inch and one 16-inch knees were 


then bolted together, and the large one 
bolted to the laying-out table. See Figs. 1 
and 2. 


For convenience of description the sides 
of the table are numbered 1, 2, 3, 4, and the 
knees marked A, B, GC, D. 

The bolted to the knee D with 
the foot # to the right-hand side, looking at 
it from side 1 of the table. The knee B was 


pan was 
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then turned to the right 90 degrees (that is, 


in the direction the hands of a watch move), 


and Cturned 90 degrees to the left. Looking 


at this from side 2 of the table the casting 
will be seen as in No. 2 of the drawing with 
the corner pad Pup, and the line a? parallel 
with the tabl The point through which 


the line a d passes at the mouth. of the pan 


was then marked off according to the draw 
ing, and another point near the broad end of 
finish line of 


the pan, 4.385 inches from the 


P (which the drawing shows is }y inch from 
the edge of the pan), These points were 
then set by moving the pan, so that they 


At the 


5-degree angle 


were equally distant from the table 
sume time the sides of the 
block were set parallel with the table, and 
the bolt tightened The 
drawn through the points found, and across 
7. After drawing the finish line on P the 
back 90 degrees to the 


line a b was then 


knee ( was turned 


right ; then 6} inches above the intersection 


4 


of a 4with the mouth, or small end of the 
d was drawn 
If the surface of 


section of a 


pan, the line ¢ 
/7 was finished the inter 
hand ed would mark its center, 
r less metal is left on the 


but as more « 


casting for finishing. and // does not lie in a 


plane parallel with that in which the 


measurements are taken, there will be more 


or less error, according to the amount of 


finish; this, how 
ever, may be cor 
rected, as will be 
seen further on 


Turning B back 


to the position 
shown in Fig. 2 
the base lines 


were drawn on 
Fand P, also the 
line & Ll (1.882 
inches above the 
base of 2) on the 
side of H, and a 


linedrawn on both 
yw sides of the pan, 
Lo be used for set 
ting it, to plane 
F and P. 
then turned to the 
right 90 degrees 
and ( to the left 


39 devrees 54 min 


B was 


utes 
at this from 
1 of the table, it 
will be seen as 
in No. 38 of the 
The 
point of the seriber 
the 
intersection of ab 
d, and the 
line g A marked 
on the side of //, 


Looking 


side 


drawing 


was set at 


and ¢ 


crossing kl. 
Turning C at 90 
degrees to this 


position, e J was 


drawn through 
the intersection of 
} 


abanded at 
right angles to 
gh. C was then 
turned back 90 


bringing 
/s turned 


degrees, 
gy A parallel with the table, and 
to the left 18 degrees 194 minutes. 
with the line m n 
The point of the 
scriber was then set at the intersection of & / 


This is seen from side 1 
perpendicular to the table 


and g A, and a line drawn across the surface 
of 72, its point of intersection with e fis the 
correct center of /7. 

A cast iron plate, finished all 
table, 
its surface 


over, Was 


then placed on the with end 
that 


13 degrees, 2 


one 
raised so made an angle of 


minutes, 2 


seconds with the 
table and squared from the face of the knee 
A. See Fig. 1. 

Placing the scribe block on this plate with 
the point of the seriber 1$ inches above the 
center of /7(see No. 4 and No. 5 of the draw 
ing) a line was drawn across the center of Z. 
Then 4} inches above the center of J/ a line 
crossing the center of A. 


Then a knee was 


placed on the plate square with its edges and 
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the line rs drawn through the centers of H 
and K, using the knee as a base for the scribe 
block 

The plate and knee were then removed 
12d B turned 90 degrees to the left, bringing 
with the table 


mi parallel the point of the 


scriber was set at the intersection of g 4 and 
At and the line 
the surface of //, 


was drawn crossing the center of # ; 1 inch 


i drawn, which marked 


inch below mn a line 


below m n, a line marking the surface of A 

This completed the work with the excep 
tion of the bolt holes 

The knees were set at the proper angles 
with each other by applying a bevel gauge 
to the edges. 

-- _ 
India for the Standard 
Catalog. 


A Voice from 


We gladly help to spread a good word for 
a good work. We find the following in the 
Indian Enginee Ps 

When traveling in America, on business 
connected with our firm a short while back, 
I was struck at the vast difference which 
existed between the catalogs and price lists 
which I carried, and those which I found 
current in that country. I was quite pre 
pared to find a well-marked difference in the 
get-up and finish of the American price lists, 
compared with ours, and found it with a 
vengeance, too. American catalogs are, to 
my mind, almost the acme of what such 
lists should be. But it is not as regards the 
finish or get up that I wish to speak ; it is 
the fact of their sizes being all to a certain 
fixed standard (6 inches by 9 inches), which 
makes them so much better than ours. The 
Americans, by adopting a standard size, have 
minimized the trouble and discomfort of 
handling a lot of such literature, and why 
should we not do the same and adopt a 
standard size also ? 

[ have an idea that this letter will raise a 
smile on the features of many of your read 
ers. Let me tell these good folk, that if 
they found themselves in the position I have 
often been in, when hunting for a small 
price list, in pamphlet form, to hand to a 
client, and conscious of the fact that there 
was but a very few minutes left to drive to 
the station for the last train, I feel sure the 
smile would give place to profanity. It isa 
vast pity that in India alone there is no asso 
ciation or society of engineers, and those 
engaged in the profession, in which such 
seemingly trivial, but really important, sub 
jects could be discussed. Now, in America, 
every large manufacturing city has its so 
ciety of engineers, and much good is de 
rived thereby. Can nothing be done in this 
direction in India? 

Yours faithfully, 
CHATTELS. 


Bombay, 
22d April, 1895. 
- 
Long Terms of Employment. 
The Economist, of Louisville, 
that the firm of B. F. Avery & Sons have, 
employed at their plow works in that city, 


Ky., says 


88 employes whose combined terms of serv 
ice aggregate 2,003 years, which is an aver 
age of nearly 23 years for each man. It is 
thought that few manufacturing concerns 
can show an equal record. 

— -<<eo—__— 


LETTERS FROM PRACTICAL MEN, 


Jompound Gas-Steam Engines, 
Editor American Machinist : 

Your editorial in your issue for April 
25th, headed ‘‘The Gas Engine and the 
Steam Engine Joined,” redirects attention 
to a consideration of the possible economy 
to be derived from the adoption of a com- 
bined gas and steam motor, which combina 
tion, from a purely thermodynamical stand 
point, appears to offer a promising field for 
investigation. It is, however, a mistake to 
suppose that the general principle—that of 
utilizing the rejected heat from the gas 
engine jacket to heat the steam cylinder, 
and so prevent the very large losses due to 


cylinder condensation—is in any way novel. 
At the same time, it is fair to say that I do 
not recollect having previously seen sug 
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gested the precise arrangement proposed by 
the engineer of whom you make mention in 
your editorial. The problem resolves itself 
into the devising of the simplest and most 
practical method of causing the principal 
source of heat loss in the gas engine to 
neutralize the principal source of heat loss 
in the steam engine, but it is plain that 
whatever the arrangement may be, it will 
undoubtedly possess most of the defects of 
Right 
question of increased cost and complication 


ach type of motor beyond the 
of the engine itself, there is the fact to be 
borne carefully in mind that both a steam 
boiler and gas producer will be needed in all 
situations where a town’s gas supply is not 
available. Putting on one side the fact that 
one of the great claims made for the gas 
engine is that it enables the boiler to be 
dispensed with, is it reasonable to suppose 
that the 
effected in practice in plants of, say, from 
30 to 300 I. H. P. will pay for the increased 


possible saving which may be 


capital outlay? 

Reverting to the actual attempts which 
have been made to carry the suggested com 
bination to a practical issue, | may refer to 
the engine made by a Mr. Chatterton, of 
London, who about the end of 1891 drew 
attention to the subject. In Chatterton’s 
engine the gas and steam were used suc 
cessively in the same cylinder, but were 
carefully prevented from mixing with each 
other. In this case it was considered that 
the 40 per cent. of the heat of combustion 
which ordinarily passed to waste through 
the cylinder walls of the gas engine, would 
be utilized to heat the metal of the cylinder, 
and would be given up to the steam enter- 
ing the cylinder during the next outward 
stroke, superheating it, or at least effectually 
preventing ‘‘initial condensation.” The 
inventor anticipated that with his dual 
motor he would be able to obtain an econ 
omy corresponding to 1.25 pounds of fuel 
per I. H. P., and thus effect a saving of 
about 50 per cent. over the ordinary steam 
engines used for power of less than 300 
I. H. P. Of course other benefits were to 
be derived from the use of the combined 
engine, as compared with the gas engine. 
Thus much greater uniformity in speed and 
steadiness in turning would be obtained, 
and that grave defect in the gas engine— 
difficulty of starting—would be entirely 
obviated. 

I am sorry that I can give no further in 
formation respecting the Chatterton engine. 
Like many another theoretically ‘* beautiful” 
idea, but little was heard of it after the 
initial ‘‘ booming.” The same may be said 
with regard to the still earlier suggestion of 
M. Ch. Tellier, who in 1889 read a paper 
before the French Academy of Sciences, in 
which he described a gas-steam motor still 
more complicated in arrangement. The in- 
ventor, in this case, not only used gas and 
steam, but also the vapor of ammonia, as 
a third source of motive power. The ex 
plosion of the combustible gas was to be 
used to generate steam and vapor of am 
monia, and all three were successively used 
in the engine, but not in the same cylinder. 
The complete motor consisted of two cyl- 
inders, in one of which vapor of ammonia 
only was employed for both outward and 
inward strokes. In the other cylinder gas 
was used, and escaping at a temperature of 
about 400 degrees into a generator where 
steam is produced, which is used to act upon 
the opposite side of the piston. It is of 
interest to note that among the advantages 
claimed it is specified that ‘‘ the high tem 
perature due to the combustion of the gas 
prevents cylinder condensation, while the 
sfeam used in the return stroke assists the 
lubrication of the cylinder.” The ‘ prac 
tical economy” claimed for this arrangement 
was 0.44 pound of coal per I. H. P. per 
hour. 

In the general discussion on the gas engine 
at the monthly meeting of the A. S. M. E., 
reference was made to the unenviable repu- 
tation which gas engines had obtained in the 
matter of speed regulation. Much, how 
ever, has been done recently towards mini- 
mizing this defect, and in the latest gas- 
driven central station in Ireland, viz., the 
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Belfast electric installation, the double cy] 
inder tandem gas engines do not appear to 
There can 


give any trouble on this score. 
be no doubt that the gasengine is, in Europe 

largely displacing the steam engine for small 
powers, while the oil engine, rapidly grow 

ing in public favor, seems likely to assist in 
making things worse for the makers of small 
engines and boilers. In France and Ger 
many, gas engines of larger sizes, up to 500 
Le. F.. 


with disfavor, and there is every 


do not now seem to be regarded 
reason to 
expect further developments in this direc 
tion, probably obtained, however, by the use 
of more cylinders, rather than by increasing 
the dimensions of the cylinders as sometimes 
proposed M.E 
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Spring vs. Riveted Calipers, 
Editor American Machinist : 
As a practical machinist I am interested in 
merits of 
spring and riveted calipers, and think that 


the discussion of the relative 
there are good points in both kinds, and that 
each has an equal right toa place in the 
shop. I use spring calipers almost exclu 
sively for sizes up to three or four inches 
diameter, but do not by any means think 
that for some phases of calipering even on 
these smaller sizes riveted calipers would 
not do just as well. For instance, when 
turning work in lathe to same size as piece 
already turned, or when turning to plug 
gauge, riveted calipers are all right, and can 
be easily set, if made right, by simply fore 
ing them over the work a few times a little 
out of true. But in other phases of caliper 
ing they do not work so well, as in setting 
to inside calipers or to size on scale for rough 
work. 
best to my notion, chiefly because of the 


In these cases spring calipers are 
greater ease with which they are set or 
hardly agree with ‘‘A 
that one point in calipering is 


adjusted. I can 
Mechanic ” 
worth ten in setting. When accuracy is 
imperative such statement may be true, 
but how about repair work ina job shop? 
If it is true there also, then it would 
pay to use riveted calipers even though it 
took ten times as long them, and 


would the work be tenfold more accurate ? 


to set 


And what is more to the point, would it 
need be ten times more accurate than spring 
calipers would make it ? 

This difficulty in setting quickly is, 1 
think, the chief drawback to the general 
usefulness of riveted calipers and tends rather 
to throw in the shade their other good 
qualities. °Tis true, ‘‘ A Mechanic” informs 
us, that there are other ways of adjusting 
riveted calipers, besides striking them on 
the shop furniture (that process so apt to 
give a fellow ‘‘that tired feeling”), but I 
know of only two or three. One is the right 
and left-hand screw, and one the small 
spring and sliding arc, same as carpenters’ 
dividers. Both of these are objectionable, 
the first from liability to thread wear, and 
the other because of lightness of spring for 
duty required of it. The third is somewhat 
better, but even it makes the tool look 
bunglesome, and is not nearly so easily 
handled as is the common nut and screw of 
spring calipers. But if these 
devices are good why do we not oftener see 
them attached ? Hardly one pair in six that 
I have ever seen had any 


some of 


provision for 
adjusting, save the rapping, or tapping, or 
striking (whatever you are pleased to call it) 
process, and in most cases, especially in the 
larger sizes, | think they were better off 
without any. 

On the other hand, spring calipers are by 
no means perfect. In fact, I have never yet 
seen a pair of spring calipers that exactly 
suited me in shape. The sketch accompany 
ing Mr. Carter's article shows a style of cali 
per in general use, and is a fairly good tool, 
but it lacks rigidity most woefully to my 


notion from the screw about two-thirds of 
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the way to the points. And this is 
mon fault with all spring calipers 
with two other faults, viz., making the 
too heavy and blunt, and the screw 
coarse a pitch. 

Fig. 1 in the sketch shows somet] 
my idea of what a spring caliper sho 
more metal in the middle and the | 
What vou 


how, in the name of all that’s mech 


not so much at the points 


does that extra metal do on the poir 
calipers ? It cannot be for stiffnes 
every mechanic knows that of all pla 
the tool that is the one least liable to s; 
ness or deflection owing to its form, and 
because of the distance it is from the 
or fulcrum. I used to have a pairof St 
spring calipers (and of quite recent sty; 
with points exactly as shown at F 
When I wanted to take size off anothe: 
of calipers, I had to hunt around on 
two great surfaces of metal for the hi 
point like a phrenologist feeling for | 
on a fellow’s head, and after I had fou 
The b 
line shows the part I would have had 


was never dead sure about it. 


off by this time had I not lost them. 

If I could materialize Fig. 1, I would 
the points tapered down quite sma 
shown, round on the ends and case-| 
ened ; the screw about twice as large j 
ameter as in common practice, hollo 
need be to lighten it, and about twik 
many threads to the inch as ordinary 
64 or thereabouts. I would also have 
bearing at e if possible, or at least som. 
vice to get rid of that catchy, jerky mot 
which we are apt to find in caliper nuts 
when attempting fine adjustment. 1 
cross-section would be somewhat lik: 
shown—about the same area, but a li 
differently distributed. With such cali; 
I believe any ordinary machinist could 
good work. 

Fig. 2 ata represents the points of a 
of inside calipers which I use nearly ev: 
day, and they work well. The points u 
to look something like the outside ones 
in the same figure, but I worked them o 


) 


into their present form. Those at / are 

kind generally found on spring calipers 

I do not like them, Coming to a sharp e 
as they do with angle-end faces does 

work so bad on small diameters, but w! 
the work is large enough to bring those « 
faces parallel with each other, it is difti 
to find the bearing point. 

To sum up, | think it would be found 
investigation that spring calipers are ha 
ier, riveted ones truer ; that but few “lig! 
ning” machinists use riveted calipers, t! 
machinists who have never done work tr 
than spring calipers will make it are not 
the best, and that very much in connect 
with all calipers depends on the man wh 
uses them. A. K. A 


Electricity Generated by a Steam Jet. 
Editor American Machinist : 

When electric sparks are evolved at 
manifested, together with steam issui: 
from the safety valve of a boiler during t! 
ordinary working operations of the engines 
supplied therefrom, and with an abunda: 
of water in the boiler, with safety val 
operating at a gauge pressure of 70 pounds 
per square inch, is such electricity generat: 
at the moment and point of emission 
prior thereto, within the boiler? If the lat 
ter, What is the cause and precise point 
generation under the conditions above not« 
and what its probable effects, ordinary) 
extraordinary, first, on the water and sti 
within its scope, and secondly, on the sul 
stance and operation of the boiler itself, «1 
possibly even on the engines operated ther 
from, tending to cause injury thereto ” 

Is it possible, or reasonably probable, that 
particularly when any part of the boiler d 
rectly subjected to the heated gases of th 
furnace, having become denuded of wate 
the steam in immediate contact with su 
part being insuflicient to prevent its becom 
ing unduly heated, becomes decompos 
into its constituent elements, and electricit 
is evolved, as in an ordinary chemical ele: 
tric battery, the boiler being such, in fact 
for the time being, causing recomposition « 
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water again from its separated elements, 
a more or less disastrous rupture of the 

r in many cases ? J. W. PAYLER 
t is understood that the electricity is gen 
| by the friction of the steam at the 
where it escapes, and there is no proba 
that there is any action in the boiler 
gous to that of the chemical battery 
| xperiments conducted more than fifty 
ago with an insulated boiler, it was 
i that the boiler became negatively 
rged while the steam was positive. An 
escape pipe was made terminating in a series 
itlets shaped to impede the escape of 
The jets were lined with hard 
1 and led through a box filled with cold 
r, partially condensing the steam, which 


tl steam 


r operation was found to be essential to 
ction, dry steam producing no excita 

t A collecting comb held against the jet 
would charge any connected surface. By 
nging the material lining the jets, or by 
ing turpentine, the sign of the electricity 

s reversed. 


If the water contained acid 
salts no electricity was produced. It is 


£ 


| that Faraday obtained similar results 
h currents of moist. air. 


Some of our 
readers may be able to give us additional in 
formation in this line. —Ep | 


Removing a Crank Pin. 
Editor American Machinist : 

In reference to taking out crank pins and 
shafts, by Mr. Bollinckx, the writer has 
used that method for years, and it refers to 
wrought-iron cranks, or solid cast crank, 
and should not be used on a cast web disk 
crank, for it will crack it by unequal ex 
pansion. The reverse is true for a slight 
misfit in pin or shaft. By heating the mis 
fit member to a dull red heat, and plunging 
it in water, it will expand, as all hammered 
wrought-iron or steel will, and may then be 
sbrunk in place. The latter has caused 
Inany a young man to leave the shop at 
night with a light heart, to my knowledge 

HALE G. 


Sending Catalogs to Technical Schools, 
Editor American Machinist: 

We notice that C. R. Richards, of the Uni 
versity of Nebraska, asks: ‘‘If manufact 
urers realize the importance of sending 


ROBINSON. 





catalogs to technical schools,” and further 
says he thinks they should send them with 
out being asked. That manufacturers do 
realize the benefit to them would seem to be 
ipparent from the fact that Mr. Richards 
says they always seem glad to send them 
when asked to do so, and we believe that 
were there a list of the schools and their 
location readily obtainable, the 
would be sent without waiting for the 
request, but if there is such a list to be had, 
we do not know where to look for it, and 


catalogs 


while we are not only willing but anxious 

to place our catalog in such schools, we have 

10 means of doing so, only when we are 

requested to, and it. certainly is a small 

matter for anyone desiring a copy of our 

catalog to send us a postal card asking for 
and it will be cheerfully furnished. 

Athol, Mass STANDARD Toon Co., 

Per L. H. SAWIN. 
Editor American Machinist : 

We were interested in the letter written 
by C. R. Richards, of the University of 
Nebraska, in the May 23d number, in refer 
nce to importance of sending catalogs to 
When our ‘ Book of 
was brought out in January, we 


echnical schools. 
Tools ” 
made considerable of an effort to obtain a 
ist of the addresses of all technical schools, 
sut without success. If Mr. Richards will 
‘indly supply us with such a list we will be 
more than glad to send catalogs to the 
The first edition (14,000 copies) is 
tbout exhausted, but we have a new edition 


schools. 


if 24,000 on the press, which we expect to 
have out before long. 
Cuas. A. STRELINGER & Co 
Detroit, Mich. 
a 
It is announced that the proposed inter 
tational exhibition at Montreal, which was 
to have been held next year, has been given 
up. 
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Special Drilling Machine for Injector 
Work. 


We present herewith engravings giving 
two views of a special drilling machine 
designed and built by Mr. W. A. Downes, 
superintendent of the shops of the Penberthy 
Injector Co., the machine being intended 
especially for use in manufacturing injectors 
in the shops of the company 
Detroit 


named, at 


There are nine horizontal spindles, three 
in each row, the middle spindle being belted 
and driven by a countershaft above, the 
other eight by belts from this one. On the 
end of each spindle is a drill chuck with a 
split bushing to accommodate any required 
size drill used for the work being done 
The large vertical shaft below that carries 
platen, jigs, and work to be drilled, is kept 
in line by a key fixed firmly in column 
The platen itself is keyed to vertical shaft to 
keep it square with points of drills, and is 
also held firmly to place by set screws. 

The part of machine that carries bottom 
half of jig is gibbed to lower platen and has 
a horizontal movement, actuated by a hand 
lever. To the bottom of jig carrier are fixed 
three 4-inch gear wheels, which revolve each 
jig at the proper moment automatically 
On the middle one is an index which en 
gages with a dog fixed to lower platen. 
This serves to hold the work in line while 
being drilled. There is also a peculiarly 
constructed dog that engages with pin in 
index plate on the return of jig carrier after 


drill point is through the jig and reverses back 
tostop. The gears underneath the platen 
revolve the jigs ; another forward movement 
and the second hole is drilled ; an easy lift 
of platen (which is counterbalanced) then 
brings the work up to the second row of 
drills. The platen is then returned to the 
stop The 12 holes to be drilled vary 
in size from No. 55 Morse to §& inch 
diameter 
ame 


The Northrop Loom. 


This loom seems to be worthy to take a 
place among the great and epoch-marking 
inventions. While cotton machinery as a 
class has been more than doubled in efficiency 
within a generation, little has been done 
toward the improvement of the loom itself, 
and yet it would seem to be a very inviting, 
if not a very promising field to the inventor 
There are many hand operations necessary 
in connection with the operating of the 
loom. The shuttle carries a limited amount 
of filling, and as often as it is emptied it 
If the loom could 
automatically supply its own filling, and 


must be filled again. 


not keep the operator trotting to help it, 
Mr. James H 
Northrop has accomplished the apparent 


much time would be saved. 


impossibility of putting a bobbin or cop of 
filling intoa shuttle, ejecting the spent filling 
carrier, and threading the new weft into the 
eye of the shuttle, all being done without 
slowing the loom, the shuttle meanwhile 
having an intermittent motion of about two 
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first holes are drilled, which revolves the 
work in line with next holes to be drilled. 
The top parts of jigs are carried by a CTOSS 
bar which is guided to position by the two 
upright posts shown at either end of jig 
carrier. The middle post has a hole near its 
top which receives a pin and holds crossbar 
up while work is being renewed, and another 
further down a proper distance to hold the 
work in place. The small bar on top of the 
cross bar enters the slot at the proper 
moment to prevent the jigs from leaving 
their position, while the operator renews the 
work. The top of jig that enters the cross 
bar is counterbored to receive a spring which 
lifts the small bar out of the slot when the 
cross bar is down in position for drilling, 
thereby allowing the jig to be revolved 
freely. The foot 
shaft is to assist in lowering the work to the 


treadle of the vertical 


second row of drills when operations are 
begun at the top row of drills. The treadle 
to the left is to release the pin from the 
vertical shaft when changing from one 
position to another. 

work are 
placed in the bottom half of the jig and the top 
cross bar is brought down to position. The 
pin entering the hole in middle post holds 
the jigs in place. 


In operation three pieces of 


The operator grasping 
the lever moves the platen forward until the 


hundred flights per minute, traveling at a 
speed of over 12 feet per second 

The improved loom carries a supply of 
14 tilled bobbins in a hopper so that the 
weaver is relieved of 13 or more journeys 
to the loom, and he is also relieved from the 
health-destroying act of sucking the filling 
through the eye of the shuttle, an operation 
formerly performed about 200,000 times per 
year by each operator, making weavers as a 
class notoriously short lived and consump 
tive. 

The Northrop loom as completed embodies 
several other devices than that above men 
tioned, and several other inventors have 
co-operated in perfecting it. The apparatus 
combines devices that permit the shuttle to 
vary in position and yet prevent any 
damage, if it is abnormally misplaced. The 
loom s:ops automatically when the hopper 
is exhausted, or if the shuttle is clogged and 
cannot be threaded, and it aiso stops if a 
warp thread breaks. 

The principal features of the new mechan 
ism are the shuttle, the transferrer, the 
hopper and the filling fork. The shuttle 
has an open bottom and holds the bobbin by 
means of spring jaws acting on large metal 
When a 
new bobbin is put in it crowds the spent 
one out, the latter falling through the bottom 


rings attached to the bobbin base. 
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of the shuttle onto a guide which delivers 
it into a box. The shuttle has an incline and 
several notches in the springs so arranged as 
Lo pe rmit a bobbin to be put in when the 
shuttle may be in various positions, accord 
ing to the wear of the picker, its rebound 
et The threading eve of the shuttle is 
slotted to permit the thread to enter it, the 
action of threading being automatic 
motion of the shuttle 


_ and the 
ruiding the thread 
into position. The filling must be supplied 
Whenever the filling in the shuttle is broken 
or exhausted, and to detect the proper time 
in improved filling fork isemployed. When 
the fork is not raised by the thread, a turn 
ing of a rod frees mechanism that inserts a 
new supply of filling. The bobbins of fill 
ing are held in a circular hopper, and the 
rotation of the hopper delivers each in turn 
into its proper position. The lay on each 
alternate forward stroke brings the sbuttle 
directly under the hoppe r, where a move 
ment of the transferrer or pusher effects the 
desired operation when necessary This 
transferrer is pivoted and receives its rotating 
movement by a direct blow from a bunter 
on the lay, and the motion is therefore 
positive, and not dependent upon a spring 
or weight 

The operator places the bobbins in the 
hopper by hand, winding the end of the 
filling around a stud, the 14 being inserted 
in a minute and a half. Bobbins that are 
partly woven off can be put in as well as full 
ones. If the shuttle fails to thread twice in 
succession the loom) stops 

While the operations mentioned above 
would need quite a long description, they 
are said to be quite simple in detail. The 
usual loom is not interfered with beyond a 
connection to the tilling fork, and a cutting 
out of the lay plate and lay at the end 
All the 
hopper, 
which is attached to the breast beam. Me 


where the spent bobbin is ejected. 


other parts are contained in the 


chanically speaking, there is no reason why 
these devices cannot be attached to any loom 
now in operation. It is expected ultimately 
that the invention can be used upon every 
kind of weaving where a single shuttle is 
used The Northrop loom is built by Geo. 
Draper & Sons, Hopedale, Mass. 
-—_- a 
The Steam and the Gas Engine Operated 
Together. 


The editor of the AMERICAN MACHINIS1 
has been conferring with ‘‘a prominent en 
vineer,”’ who says that a difficulty with a 
steam engine is to keep the cylinder hot, 
and, with a gas engine, to keep it cool. 
Ile therefore proposes to combine the two 
the gas-engine cylinder to heat that of the 
steam engine, and the latter to cool the 
former. This recalls the scheme of an 
embryo civil engineer who observed that the 
top member of a suspension bridge was in 
tension, and that of a bow-string girder in 
compression. He therefore proposed a com 
bination of the two principles. whereby the 
strains on the top member of the one would 
neutralize those on the other, and thus both 
could be dispensed with, and he would have 
a bridge with a lower chord alone. That 
bridge bas never been built. How would it 
do to mix the exploded gases with the steam 
between the high and low-pressure cylinders 
of a compound engine ?—7he 
Enginee rand R. R. Journal 


American 


That bridge story considered by itself is 
very good ; but, ‘like the flowers that bloom 
in the spring, it has nothing to do with the 
case.” 

It cannot fairly be inferred from what we 
said that anyone proposed to ‘‘ combine the 
two” cylinders, in order that a transfer of 
heat might take place between them ; and 
nothing of the kind was meant. Upon re 
reading the item it will be found that what 
was proposed was that heat which is thrown 
away by the gas engine in two ways, ¢@. @., 
by its necessary jacket water and by its 
exhaust, should be transferred to and used 
by a steam engine forming part of the same 
power plant. 

We have received several Communica- 
tions, in which it is claimed that this has 
been tried, but it is evident from the de 
scriptions accompanying them that the ex 
periment really tried was something else 
essentially different. Perhaps by straining 
its top member a little more, our contem 
porary can point out just where the thermo 
dynamical error of the proposed plan comes 
in, and this would be instructive, because 
the fallacy involved in the matter is perhaps 
not quite so readily perceptible as might be 
supposed, granting, for the sake of argu 
ment, that there is such a fallacy. 
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Some Interesting Statistics of Power. 


The famous statistician, Michael G. Mul 
hall, bas an article in the current North 
American Review which will naturally at 
tract considerable attention here, since it is 
devoted to a study and analysis of the forces 
and influences which have placed this nation 
in the lead respecting those elements which 
go to make a really great nation. We have 
not space to notice more than a few of the 
points brought out, but it is especially in 
teresting to note his statements regarding 
the power used in various countries and per 
inhabitant. 

Mr. Mulhall places the working power of 
in able-bodied man at 300 foot-tons daily 
of a horse 3,000, and of each horse-power of 
steam engines 4,000 foot-tons daily. 

We suppose this last means the work 
actually done per nominal or maximum 
horse-power capacity, because each actual 
horse-power developed equals 9,000 foot-tons 
per day of 10 hours, reckoning a ton at 2,200 
pounds, as Mr. Mulhall probably does. 

Upon this basis he gives a table showing 
the millions of foot-tons of work performed 
in the service of the people of this country 
at different periods, as follows: 


Foot tons 
daily per 


Millions of foot-tons daily 





Year Hand. Horse. Steam. Total. inbab 
1820 . 753 3,300 240 4,203 146 
1840... 1.406 12,900 3,040 17.346 1,020 
1860 2,805 14,000 39,005 1,240 
1X80 4.450 36,340 77,390 1,545 
1805 6,406 55,200 67,700 129,306 1,940 


The last column is especially significant, 
showing as it does that our increase of work 
done has been more rapid than our increase 
of population, being, in fact, nearly twice 
as great per inhabitant at present as in 1840. 
Steam power has, as we should expect, in 
creased much faster than any other form of 
power. 

Another table shows the relative standing 
of the leading nations with respect to power 
developed, and is as follows: 

Millions of foot-tons daily. Foot-tons 


—— - per 
Hand. Horse, Steam. Total. inbab 





o. @. 6 406 55 200 67,700 120,306 1,940 
Gr. Brit 8.210 6,100 16 800 56.110 1,470 
Germany.. 4,280 11,500 29,800 15.580 902 
France. 3.380 9,600 21,600 34,580 910 
Austria 3,410 9,900 9,200 22,510 sco 
Italy... 2 570 4,020 4,500 11,380 880 
Spain... 1,540 5.500 3,600 10,640 590 


A number of interesting things are shown 
by this table, but the most significant per 
haps is the daily foot-tons of energy ex 
pended per inhabitant, as set forth in the 
last column, where it is shown that each 
person in America has 382 per cent. more 
power in his service than in Great Britain ; 
115 per cent. more than in Germany; 113 
per cent. more than in France ; 246 per cent. 
more than in Austria; 411 per cent. more 
than in Italy, and 230 per cent. more than 
in Spain. 

Speaking of labor-saving machinery, Mr. 
Mulhall refers to the reaping machine used 
in the Western States, which ‘‘ will cut and 
bind grain at the rate of forty-five minutes 
per acre,” and he figures that an ordinary 
farm hand in this country raises as much 
grain as three hands doin England, four in 
France, five in Germany, and six in Austria. 

It has been shown something like this ratio 
of production exists in some industrial lines 
also, especially in those in which American 
machinery and systems of manufacturing 
have been fully utilized. 

The showing respecting education is also 
very flattering, as it appears we spend 
much more money per inhabitant for educa- 
tion and have a larger number of instructed 
people than any other nation. 

—— ied 


The Advertiser and the Advertisee. 


There is in life no mistake more common 
than in the estimate of the disinterested wit 
ness as compared with the active partisan. 
Nothing is more common than to immediately 
reject any and all ez parte evidence as worth- 
less or worse. Now there may be two sides 
toevery question until it is settled, but after 
that there is only one side. No question is 
ever finally settled until all has been said 
that can be said both for and against it, so 


that things are always settled not by disin 
terested and presumably honest testimony, 
but by ex parte testimony almost exclusively. 
The disinterested party is of little account 
anywhere. Say that he will tell the truth 
What help is 
there in that when he has not the truth to 
tell, and if he had it he lacks the st 
that even truth-telling needs if it is to be 


without favor to either side. 
imulus 


told in its fullness and with force. There 
must be the incentive of active interest and 
the promise of personal advantage urging to 
the discovery of facts and methods and of so 
presenting them that they shall find accept 
ance. In the unceasing conflict between 
man and the forces of nature, little advance 
is ever made except by him who strives to 
the uttermost and whose powers are sharply 
spurred and all absorbed in the task in hand. 
The impartial and the disinterested school 
men are never in the front where the dis 
puted steps of vantage are won, They have 
always been, and may well be, the historians 
of the conflict, the 
quered territory, the adjudicators of the ac 


geographers of the con 


complished fact, but they are not the makers 
of the history, they 
dence that decides the controversy. Busi 


do not furnish the evi- 


ness is always a matter of question and 
strife. It is advanced by selfishness and 
partisanship. Indifference and _ disinterest 
have no business in business. The adver 
tisers and the advertisees; those who have 
something to say and who take pains to say 
it most effectively are the winning partisans 
upon the one side, and they who are keenly 
alert for the latest in means and methods are 
They are 
nothing if not partisans, but none has a _ bet 


the winners upon the other side. 
ter right to be than they or a stronger assur 
ance of continuance. 
a 
Our Present Ignorance of the Steam 
Engine. 


An editorial in The Engineer, London, em 
bodying a flattering notice of Professor Un 
win’s lecture upon ‘‘ Heat Engines,” which 
still practically 
makes it appear that after all the steam 


mean the steam engine, 
engine problem is more puzzling and farther 
from solution than ever before. We take 
the liberty of reproducing the substance of 
the article referred to for the interest of our 
readers. Attention is called in detail to two 
or three of the puzzles of the modern steam 
engine. Rapid cut-off and small clearance 
count for economy ; steam engine efficiency 
depends mainly upon the difference between 
the initial and terminal temperatures within 

but we may have the same range with a 
slow and with a quick cut-off, the same 
weight of steam being used per stroke, yet 
with the quick cut-off the engine will be 
more economical than with the slow. It is 
not an answer to say that the expansion is 
more complete in the one case than in the 
other. The difference between the diagram 
from a Corliss engine and a good slide-valve 
engine is very slight, and apparently all 
the cut-off point, and this little difference 
does not explain the saving in weight of 
steam used. No explanation to account for 
the virtues of the quick cut-off is satisfac 
tory, many successful engineers will not ad- 
mit the value of the lightning cut-off, and 
some very economical engines are without 
it. The Leavitt pumping engines have slide 
valves worked by cams. 

In the matter of clearance, we seem to en 
counter remarkable contradictions. The 
steam in filling the clearance space does no 
work, and loses neither heat nor energy. 
Though virtual expansion is reduced that 
accounts for little, the ratio of expansion 
may be what we please, while the clearance 
varies within wide limits. With an expan- 
sion engine without clearance taking 1n one 
pound of steam per stroke, we get a certain 
result. 
clearance then it will take 1.15 of steam per 
stroke, but the whole body of steam will ex- 


If the engine be given 15 per cent. 


pand and do work and the loss cannot be 
anything like 15 per cent., but in practice it 
is very probable that an engine with a clear- 
ance of 15 per cent. would be more than 15 
per cent. worse than an engine with 2.5 or 3 
per cent. of clearance. Nobody knows why. 


Jone 13 1895 


Then although clearance is so fata 
single cylinder engine, or in the high 
ure cylinder of a compound engine, it 
a source of waste worth mentioning 
intermediate and low-pressure cy 
which have enormous clearances and 
ing pressure for the whole stroke. W 
about the loss by ‘‘ drop,” but nobod 
marks upon the fact that the receiv 
mere extension of the cylinder all th 
that the steam valve is open 

The jacket question is no ¢ cle arer tha 
others. Professor Unwin says: ‘Ri 
the jacket is more useful with small 
than with large, with slow engines than 
fast; but all this amounts to litth 
than that the 
initial condensation is largest. Just in 


jacket is most useful \ 


portion as the engine is of the highest 
and of most scientific design, so the jac] 
less useful.”” The only use, or certain] 
principal use, of the jacket is to pri 
cylinder condensation The only w 
which a jacket can be of use isin ke 
Why should it b 
needed for this purpose when the clea: 
is small and the cut-off sharp, and the 1 
of cylinder temperature considerable, 


the cylinder hot. 


it is when these conditions, all fav: 
cylinder condensation, are not present ° 
only radical difference between a good a: 
bad engine in the use of ‘steam is that 
former will work with small clearance, |; 
expansion and quick cut-off ; how can ij 
possible to show that in such an engin 
initial condensation is so small that a ja 
can do no good ? Notwithstanding the lal 
of Hirn, Zenner, Dongin and many otly 
next to nothing is known of what ta 
place in an engine cylinder. ‘‘ The fact t 
meets us at every turn is, that no two 
gines—however apparently alike—behav 
the same way, and this being the cas: 
seems to be impossible to lay down any 
which can h 
a general, or nearly general, application 


—graphically or otherwise 


It is sad to find so eminent an autho 
making a confession so humiliating as 
the state of our knowledge of the steam 
gine. Nevertheless while stumbling ign 
ance continues to improve it we may ho 
yet to find the secret of the success. 

To us, apparently, the most prolifie sour 
of perplexity in the study of the stea: 
engine is that so few isolated experime: 
are possible. The effects of any change ca 
seldom be studied as absolutely independe: 


of every other change. It is seldom possib 


even to compare the effect of sharp cut-otl 


with that of slow closure without being i 
volved in other complications. The mec! 
anism that accomplishes the quick cut-off 

usually part of a series that gives essential 

different valve movements at other vit 

points of the stroke. 

The evidence of the indicator and its dia 
gram as to the complete cycle of operatior 
in the steam cylinder is not all that could b 
desired, and it is a wonder that it has s 
long been so complacently accepted. Fi 
certain observations, either the movement « 
the indicator drum should be changed, « 
the present indicator should be supplemente 
by another and very different apparatus 
As it is now the indicator is either motio1 
less or is moving at its slowest at the end 
of the engine stroke where the steam trans 
tions mostly occur, and what report 
vouchsafes us of those transitions is never 
clear and indisputable as it should be. 

Pe 
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H(LFSMITTEL DI 
TECHNIK. By <A. Parnick« 

This book, written in the German lar 
guage, treats on machinery and mechani 
appliances, and means used in various i! 
dustrial pursuits, 
purposes, particularly those in which th 
chemist is interested. The source of powe! 
is considered, including deseriptions and 
illustrations of the various types of boilers 
and remarks relating to their management 
The various modes of transmission of powe! 
receive their share of attention ; and econom 


ical handling of products is treated and 


and adapted to special 
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illustra 
ns of different kinds of elevators, cranes, 


ompanied by descriptions and 


( and the various means and apparatus 


conducting liquids and gases 
lhe character of the book is descriptive 
practical, mathematical problems being 
rely omitted. The novice will find much 
ful information in this book, and profes 
il men may also find much of interest to 
them, as it covers a wide field of mechanical 
ineering. For want of space the different 
subjects are treated in a very brief manner. 
The illustrations are very good and show 
hinery and appliances up to date. The 
book is published by H. Bechhold, Frank 
furt, A. M., Germany. Price, 10 marks. 


——-epe——_——_ 

Locomotive Engineering for June is a great 
paper. It has 100 pages including the 
covers, is filled with matter interesting to 
railroad men, and is accompanied with a 
transparent engraving of a modern railway 
coach with all parts numbered and their 
names given on the margin, making it a ref- 
erence for technical terms. 

——_ - => —_—_ 

It would seem as though the launching of 
new technical journals of various kinds 
would soon come to be classed as one of the 
creat American industries, a great many 
new ones having been started within the 
past few months. The latest and newest is 
called Boiler Room, and is 
published at 226 La Salle street, Chicago, 
[!l. As its name indicates, it is devoted ex 


Engine and 


clusively to matters connected with steam 
plants, and the first number contains illus 
trations of a slow-speed centrifugal pump, 
boiler setting, an article on the ‘‘ New Theory 
of Injectors,” and a directory of engineering 


societies. 


Guess mp) 
Va-) 
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SUWERS. 








Questions of general interest relating to suljects dis- 
cussed in our columns wili receive attention in this 
department. The writer’s name and address shoud 
always accompany the question. Neither correct initials 
nor location will he published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer gosmene in 
“next issue.” This department is usually crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 





(259) ——, Bologne, Italy: We do not 
understand your question. Kindly write it 
plainly and, if possible, in English; we will 
then take pleasure in answering it. 


(240) C. P. B., Columbus, Ohio, writes: 
Kindly give me the name of the firm which 
manufactures oil motors for carriages or tri- 
cycles. A.—Northrop Manufacturing Co., 
Camden, N. J. 


(241) Enquirer, Springfield, Mass., writes : 
In speaking of a crank shaft, is this term un 
derstood to mean the shaft, the crank and 
the pin complete, or does it apply only to 
the shaft itself? .4.—Generally, the term 
crank shaft means the shaft, crank disk and 
crank pin, but not the fly-wheel or pulleys. 
2. Which do you consider the proper expres- 
sion, to say that the crank disks are ‘‘ keyed 
to the shaft” or ‘‘ keyed on the shaft”? 
A.—We do not consider ourselves an au- 
thority on such a matter, but think that 
either form is about equally correct. 


(242) W. N. R., La Porte, Ind., writes: I 
would like to know how many grades, or 
numbers, of Parson’s white brass are used 
by marine engine builders. Please give the 
proportions of tin, zinc, etc., used in the 
mixture of the several numbers. A.—Par- 
son’s white brass, No. 2 quality, is used by 
marine engine builders for facing and lining 
bearings; its compositionis: Tin, 68; zinc, 
30.5; copper, 1, and lead, 0.5. Another 
composition is: Tin, 68; antimony, 1; lead, 
2; copper, 2; zinc, 27. These are the only 
two grades of Parson's white brass that we 
know of. 


(248) A. T. O., Waltham, Mass., writes : 
Please inform me in which issues the articles 
m ‘*Modern Locomotive Construction ” 
were commenced and completed. Also give 
date of issue of these articles in which the 
locomotive is completely illustrated. A.— 
These articles were commenced in our issue 
June 27, 1885, and completed in the issue of 
December 12, 1889. A complete illustration 
of the locomotive has not been shown in 
these articles, but several of them will be 
found in the book in which these articles 
have been published. In regard to the naval 
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which you mention, 


architectural college ' 

we cannot give any information in regard to 
it, possibly it is a private institution, we 
have not heard of it before. 


(244) G. F. B., writes: A contro 
versy has arisen in our shop concerning the 
operation of engines when coupled in pairs, 
and we have decided to leave the matter to 
you. Ifa pair of stationary engines of, say, 
20 horse power be coupled together with 
their crank pins quartering as in a locomo 
tive, will they not in operation exert the 
full power of both. or in the supposed case, 
40 horse-power? Will they not exert the 
same power if connected quartering as they 
would if connected with the crank pins 
opposite? A.—The two engines coupled 
together will, of course, develop as much 
indicated power as they would if worked 
singly, and the difference in brake power 
would be only that due to differences in 
frictional resistance, which would be small, 
and as liable to favor one arrangement as 
the other probably. 


(245) C. A. M., Boston, Mass., writes 
In a system of piping for steam heating I 
find a condition of affairs as follows: The 
direct steam and return pipes are connected 
between the boiler and last radiator in the 
system which is placed about level with the 
trap. What | would like to know is, will this 
work? Will not the live steam entering the 
return pipe prevent the water of condensa 
tion from returning to the boiler, and will it 
work as a low-pressure heating system as 
well as high, if it works at all? A.—The 
connection between the steam and return 
pipes will not prevent the return of water 
into the boiler. The addition of this connec 
tion will not affect injuriously the action of 
a high nor low: pressure heating system ; but 
under some conditions will prevent water 
hammer and noise. Another point in favor 
of this connection is, it prevents water, 
which is required in the boiler, from ‘* back 
ing up” into the lines when the heaters are 
shut off. The want of this water in sectional 
boilers, or boilers of small water capacity, 
may bea serious matter. If the system is 
otherwise properly fitted up we see no 
reason for a failure in its action. 


(246) W. C., Stapleton, N. Y., writes: 1 
notice in answer to Question 225, in your 
issue of May 30th, current volume, a slight 
error which, however, very materially 
affects the solution of the problem. The 
head in feet corresponding to a pressure of 
100 pounds per square inch is 2.504 x 100 
= 230.4 feet (not 23.04 feet), which gives a 
velocity of 58 feet per second, and a dis- 
charge consequently more than three times 
as great as you give. A.—We thank our 
correspondent and three others who have 
written to us on the same subject for draw 
ing our attent.on to the error of misplacing 
the decimal point in finding the head due to 
the given pressure, which should have been 
230.4 feet in place of 25.04 feet. This, ac 
cording to formula (1) in answer to Question 
225, gives a velocity of 58 feet per minute 
Multiplying this velocity by the area of 
the pipe in square feet, we have 58 x .049 
= 2.842 cubic feet discharged per second, 
or 2.842 x 60 = 170.52 cubie feet per min 
ute; multiplying the number of cubic feet 
discharged by 7.481, we have 170.52 x 
7.481 1,275.16 gallons discharged per 
minute. 


(247) S. E. W., East Grove, Ill., writes : 
In your issue of April 80, 1891, you give an 
illustration of a triple-expansion engine built 
in Italy for the Italian steamship ‘‘ Sirio.” 
The diameters of the three cylinders are as 
follows : High-pressure cylinder, 37 inches; 
intermediate, 61 ; and low-pressure cylinder, 
98s inches. The effective area of the high 
pressure cylinder is to the effective area of 
the intermediate as lis to 3, very nearly. 
According to this, the cut-off must occur at 
about 4 of the stroke in the high-pressure 
cylinder. Will you kindly explain how so 
late a cut-off can be used in marine engines 
when itis not practical to do the same in 
land engines, unless these engines have a 
Corliss or Meyer valve gear? A.—It does 
not follow that, the area of the high-pressure 
piston being equal to 4 of the area of the in- 
termediate piston, the cut off in the high- 
pressure cylinder must occur at 4 of the 
stroke; it was probably later than this. 
There are many stationary engines in which 
steam is cut off at 4 of the stroke, and even 
later than this. In ordinary slide valve 
engines there is no difficulty in designing a 
valve to cut off late, but there is difficulty 
to obtain a valve to cut off early without in- 
terfering with the other functions of the 
valve ; this difficulty is overcome by using a 
Corliss or Meyer valve gear. 2. How much 
tension should be allowed on the driving 
side of a one-inch manila rope? A.—200 
pounds. Your third question we do not un- 
derstand. 


(248) P. L., Minnville, Oregon, writes: In 
repairing broken parts of bicycle frames I 
cannot obtain good results in brazing. I 
use fine yellow spelter, or common sheet 
brass, and borax for -flux ; it does not flow 
good ; the tubing seems to scale before the 
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spelter flows. Please let me know how to 
overcome the difficulty. A.—Your trouble 
may be caused by not using the right kind 
of borax ; there are three kinds of borax 
the plain borax, borax which has been dried 
or calcined, and borax which has_ been 
melted and then broken to a coarse powder. 
The first kind when heated will swell, and 
does not flow readily over the surface. The 
second kind is nearly free from this defect 
The third kind has nearly all the water 
driven out of it, and therefore forms a per- 
fect covering for the metal. The common 
practice is to use some of the calcined 
borax and some of the melted borax, 
with which the joint is covered. The prin- 
cipalingredients of the brazing solder should 
be copper and zine; the proportion of the 
latter will govern the hardness; 2 of cop 
per and 1 of zine is often used for brazing ; 
1 of copper and 1 of zine is more fusible. 
This solder can be bought of any composi 
tion. The work should be done quickly, 
because when the steel is exposed for a long 
time to a comparatively low heat its quality 
will be impaired. On the other hand, the 
joint must not be placed in an intensely hot 
flame, as this may also injure the steel. 
Skill and experience are required for satis 
factory results 


(249) E. E. P., Jeffersonville, Ohio, asks: 
Can an average horse develop as much 
horse-power as a one-horse steam engine ? 
A.—We should not expect a horse of the 
average weight and condition to do a day’s 
work at the rate of a horse-power unit; it 
should do about two-thirds of this amount of 
work. A powerful horse may give a full 
horse-power. While at work the main ele 
ments of most effective operation are the 
load and the speed adopted at the time, and 
its distribution day by day and hour by 
hour. At maximum load the horse does the 
minimum work; at maximum speed it can 
carry no load; at some intermediate load and 
speed it gives the maximum work, and this 
maximum varies with the time of working 
day by day. It is higher for short, and lower 
forlong working days. 2. How largeacannon 
will be required for doing the same work as 
was done with the most powerful war en 
gine used by the ancients? A.—The bat- 
tering ram was probably the most powerful 
war engine used by the ancients, but since 
there is nothing or very little known of the 
size of these rams, a satisfactory comparison 
between these and the cannon cannot be 
made. Probably the smallest cannon used 
in the army will, under favorable condi 
tions, do as much or more effective work 
than the ram used by the ancients. 3. I 
have been informed that there are steam en 
gines used in air ships, which weigh about 
tive pounds only per horse-power, is this 
true’ A.—The weight per horse-power of 
the smallest engine for an aerial vessel that 
we have heard of is eight pounds per horse- 
power. This engine is a compound engine 
and the ratio of weight given above includes 
a water-tube boiler with gasolene furnace. 
Your other question is out of our line, 


(250) F. L. 8., Brockton, Mass., writes: In 
your answer to Question 225 you give a rule 
for finding the head due to a given pressure, 
namely, multiply the pressure in pounds by 
2.304; this rule is new to me, but I may be 
out of date. I take .43 pound per foot of 
head, and divide the pressure by .43, thus, 
the pressure per square inch being 100 


pounds, I get 100 + 48 = 282.55 feet for 
the head. If this is not right I should be 
pleased to have you point out the error. A. 


Youare not out of date, you have adopted 
the right method for finding the head due 
to a given pressure, but .48 pound for a 
column of water 1 foot high and 1 inch 
square is too light, the weight of this col- 
umn is generally taken at .484 pound. Now 
dividing 100 by .434 we have 230.4 feet for 
the head. Thesame result is obtained by mul- 
tiplying the pressure of 100 pounds by 2.304 
which you say is newto you. The correct- 
ness of the last rule can be easily shown, 
thus: Dividing 100 by .434 we can state in 


100 


. 


this way and this is equal to 100 x 


- now reducing the fraction I to a 
434 .434 


decimal fraction we have 1 + .434 = 2.304, 


consequently, 


100 = 100 < I 
.434 3¢ 


We may look at this subject from another 
standpoint. In all these computations it is 
assumed that 62.5 pounds is the weight of 
one cubic foot of water; hence the weight of 
a column of water 1 inch square and 1 foot 
hich is 62.5 + 144 = .434 pound, and there- 
fore a column of water 1 inch square which 
will exert a pressure of 1 pound must be 


1 
434 


head due to a given pressure in pounds per 
square foot we multiply the pressure by 2.304, 
the result will be head in feet ; and this is 
an easier and quicker way of finding the 
head than dividing the pressure by .434, 


= 100 2.304. 


— 2.304 feet high. Hence to find the 
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Where is the Twisting-off Machine? 


One of the standard machines in the gen- 
eral machine shop is the shears for cutting 
off stock. 
considerable 


A shop of reasonable size is at a 
disadvantage without good 
shears ; at the same time, it must be con 
fessed that no standard operation of the shop 
is so unsatisfactory, so discreditable, so bar 
barous as that of cutting off metal wich the 
shears. I do not here speak of the shearing 
of plates in the boiler shop or in the bridge 
or ship works, which is ail right when the 
shears are all right and where they are then 
indispensable. But it is so often customary 
to use the shears for biting off bar iron or 
steel, round, square, flat, or of various spe 
cial shapes, and the pieces cut off are always 
bent or mutilated or distorted out of shape 
by the pressure of the shears; and if the 
pieces cut off are for any purpose where it 
is essential to maintain the shape with any 
accuracy, quite an allowance must be made 
for dressing off the ends, and when this 
operation is completed the time and labor 
and material sacrificed will prove to be 
greater than if the cutting-off machine were 
used. A sheared end is an unpleasant thing 
to have to do with in a centering machine, 
and if the end of the piece is to be faced in 
the lathe, quite a large center is required to 
allow for the cutting back to the low side. 
The cutting-off machine, of course, leaves 
its work in perfect condition. It wastes the 
thickness of the cut, but that is not of much 
importance. As a general thing, it is ap- 
plicable to round stock only, and that limits - 
the sphere of its usefulness. As I have 
operated nearly every machine known to the 
modern machine shop, it happened that once 
upon a time I found myself running a cut- 
ting-off machine. The usual practice in cut- 
ting off is to use a thin, square-nosed tool 
and to let it feed in until the piece drops off. 
If anyone has ever been compelled to stand 
and watch one of these machines in opera- 
tion, he must have been more or less a victim 
of the illusion that it ran slower as the tool 
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neared the center, and if the looker-on hap 


pened to be somewhat interested in the 


amount of work turned out, he must have 
been more or less tormented by impatience 
I was so tormented in this way that I could 
not endure it, and it became my custom in 


cutting off round stock, up to, say, one inch 


in diameter, to throw away the cutting-off 
tool and to use a V-tool to nick into the work 
about an eighth of an inch deep and then 
closing a strong pipe tongs suddenly upon 
the revolving projecting piece to twist it 
off. I used to cut off the work twice as fast 
as it could be cut off before, and the pieces 
cut off were in every way as satisfactory. 
Since then I have been constantly looking 
for the twisting-off machine, and it has not 
yet appeared, and it may not have been even 
thought of. The cutting-off machine, as I 
almost exclusively 
The 


machine, with a sufficient grip, would sever 


remarked, seems to be 
adapted to round stock. twisting-off 
round stock with astonishing rapidity, but 
it would be more especially adapted to the 
other shapes, regular or special, of rods and 


bars. The other day I dropped into a scale 
works where they build a line of cheap 
scales. Each scale requires six or eight 


knife edges for the scale bearings formed of 
pieces of tool steel of the required shape 
cast into and projecting from the levers at 
the proper points. The steel is rolled to the 
shape and comes in rods 10 or 12 feet long, 
and it has been the practice to cut these up 
in pieces two or three inches long by shears. 
It need not be said that the condition of the 
pieces as they drop from the shears is not 
very satisfactory, and they require much 
labor to grind them into proper condition. 
The sectional shape of these pieces is circu 
lar for 240 degrees, and then the two tan 
gents are produced until they meet and form 
an angle of 60 degrees, which is the knife 
edge of the scale bearing. Now, suppose 
we had two hardened steel disks, one fixed 
and the other movable, set face to face, and 
with a hole through the center of each just 
the shape of the rod to be cut off, and which 
the rod would just slip through. If the rod 
were then thrust through the hole until it 
struck a stop gauge set for the length of the 
piece to be cut off, and if, by any suitable 
mechanism, the movable disk were turned a 
sufficient distance, the piece would be cut 
off much more neatly than they have been 
doing it with the shears. That is the twist 
ing-off machine. The shape of rod that | 
have been speaking of is not the most suita 
ble for displaying the points of this system of 
cutting off material. If a square rod or bar 
were to be twisted off, the strain would come 
alike upon all the four corners, and at any 
point of the circle the opposite strains would 
always balance. There would be no possible 
bending of the piece in any direction and 
nothing to make the end of the piece any- 
thing other than perfectly square. Dies to 
open and to clamp the 
tightly when the torsion occurred, and to 
release it immediately after, would be ob 
viously better than the solid die. There 
would seem to be a fine opportunity here for 


close, and piece 


a machine entirely automatic that would do 
its work better, quicker, cheaper than much 
of such work has heretofore been done. 
FRANK RiIcHARDs. 

If the person signing himself M. 8. B., of 
Belfast, lreland, had sent his full address, we 
would have been able toinform him by mail 
that it is our expectation soon to be able to 
publish some account of the new vessel to 
which he refers, and we would have pre- 
ferred to inform him in that 
thus we would have avoided occupying this 
And 
this should be a suggestion to many others 
of our friends who have sent queries and 
communications signed only by initials or 
nomes de plume. It ought to be thoroughly 
understood that no newspaper can pay any 
attention to such communications. 


way, because 


space in the paper for that purpose. 


—— ae 

We cannot give to our friend, 
himself ‘‘ Loco. Eng.,” 
for, because ‘‘ Loco. Eng.,” 
his own address. 


signing 
the address he asks 


does not give us 
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The of a Crank and 


Shaft. 


Evolution 


Around a great number of operations per 
formed in the foundry, it has been customary 
for ages, to throw some sort of a mysterious 
veil, which made molders who were in the 
least inclined towards superstition, regard 
these as being only accomplished by persons 
having supernatural insight and intelligence 
instead of being subject to physical laws 
and definitions. 

The foundry, too, has in the past furnished 
more that 
humans who consider it 


than its share of members of 
unnamed tribe of 
dishonest to appropriate the benefit of others’ 
experience, forgetting that they themselves 
have to a great extent escaped failures at 
the expense of others; yet there are foundries 
at the present time which would look upon 
the divulging of some of their operations as 
being outright robbery, and would deal 
summarily with the offender. 

If such establishments have any claim to 
originality, let them apply for protection to 
our patent laws. The Builders Iron Foundry, 
of Providence, R. 1., have set an example, 
or a precedent, in publishing through the 
mechanical press, descriptions of the build 
ing of the rifled United 
States Government, that is worth following 


mortars for the 


things that are dark and 
tricks that are vain in the foundry, be held 
up for public scrutiny and research, and let 


by others. Let 


those who are able to improve and do better, 
do so. 

Every machinery molder knows what an 
engine crank is, and most of them are famil 
iar with those which are in the form of a 
disk, used for a large number of engines. 
As ordinarily made, two spaces are cored 
finished, one for the 


out, and afterwards 
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high-speed engine the stroke is necessarily 
short, leaving but a small 





amount of metal 
between crank pin and shaft, often fractured 
in pressing in either, and this 
immediate detec- 
tion, yet it was a source from which trouble 
These disks 


although 
would sometimes escape 


could continually be expected. 











Steel Shaft 


Steel Shaft 
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(Pressed in 
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and shaft being made of cast-iron, and , 
together at one operation with a steel ce; 
placed in center of shaft and disk and 
in as shown. 

In the fall of 1893 Messrs. Ide & Son 
three disks and shafts for experiment 


one of cast-iron solely, one of the 





Cast lrom 
Steel Center 


Cast Steel 
(Dise and Shaft 
cast together 
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(Dise and Shaft 
cast together 
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Fig. 3, the disk 
being cast-iron with a steel shaft pressed in 


were made as shown at 
At Fig. 4 is shown an advancement, con 
sisting of a cast-steel disk in place of cast 
That this 
expense is 


iron with a steel shaft pressed in. 


arrangement entails an extra 


plain, but better results were, of course, 
procured, since steel has a greater tenacity. 
Fig. 5 shows the next step taken to reduce 


the cost of production, where a cast-steel 
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material, with a 14-inch hole cored throu 
the center of disk and shaft for its enti 
length, and one as shown at Fig. 6, with 
24-inch steel center. Upon testing these t! 


latter was found to possess the great 


strength. It would seem as if this conc! 
sion could have been formed beforehand. fi 
the diameter of the shafts being identica 
the one solid 


cast was stronger than th 


one with a 14-inch hole cored through j 


Table Showing the Mixture of Iron Employed in the Production of the Ideal Crank Disks and Shafts. 


Charge of Iron for Disks and Shafts 


Date of a oe of Size of Charge Fol 
lieat Shafts. Mngine : =e Old Crank - - 
é Engine. Car Wheel, Salisbury, 3 pant lowing Spe 
f. = isks, cial Mixt 
ibs, ure, 
lbs 
! 
Nov. 23, 1894. 3 14x 14 1500 900 Old Crank 
Disks, 
600 
Dec. 8, 1894 4 12x 12 1,200 1,100 Hinckle, 
ROO 
Dec. 12, 1894 2 12x 12 
l 10x 10 Hinckle, 
l sx 10 WM) 1,300 600 
l Sx 10 
Special 
Dec. 26, 1894, 2 14x 14 Hinckle, 
Special 1.000 1.000 100) 
Dec, 29, 1894 I 12 x 12 Hinckle, 
Special! » " j 
1 A x 2 950 1,25) said 
3 10x 10 
Jan. 2, 1895, 5) 6x 6 Warmer, 
2 8x 10 900 1,400 1,200 
2 10x 10 
Jan. 9, 1895 l 10x 10 
: 8x10 Hinckle, 
10 x 10 ( 600 
Special Ow) 1,400 
2 Sx 10 
Special. 
Jan. 12, 1895 8x 10 Warner, 
Special F 1.500 1,000 
3 10 x 10 «00 _ 
1 6x 6 
: m Old Cylin 
Jan. 18, 1895. - 12x12 der Iron 
- 12x 12 1,300 1,600 (hard), 
Special 500 
Feb. 6, 1895 3 14x14 1,200 1,200 Warner, 
900 
Feb. 13, 1895 1 14x 14 Wi 
, 1sf } ‘ arner, 
12 x 12 1,000 1,200 S00 
Feb. 16, 1895, 2 10 x 10 
3 8x 10 Ww 
oe : arner, 
1 8x 10 (0 1,600 800 
Special 
. < eS 
Feb 23, 1895. 4 12x 12 600 1 300 600 Old Cylinder 
(hard), 
600 
Feb, 27, 1895 2 10x 10 Ww 
» 27, 189% ' , , arner, 
2 2x 12 800 1,000 aed 600 


reception of the crank pin and the other for 
the shaft, both of which are pressed in under 
pressures which vary from what the manage- 
ment believes sufficient, to the limit of the 
strength of the metal. 

A well-known automatic high-speed en 
gine contains two of the disks shown in 


plan and section, Figs. 1 and 2. Being a 


disk with a cast-steel shaft, both cast at one 


operation, displaces other forms. It is ap 


parent, that a considerable saving is here 
effected, for the labor of fitting the disk and 
shaft and pressing them together is entirely 
dispensed with. 

Fig. 6 shows to what stage of develop 


disk 


ment this article has reached. Both 
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Transverse 
Strength of 
Test Bars in Ibs. 
Square Tested. 
12’ Between 
Supports. 


Remarks, 


3,300 


1,900 and 2,100 Test bars defective 


Length of special, 8x 10 shaft 





» arn 33”. 
’ Length of steel center, 26’’ 
2.650 Length of shafts, 36” 
Length of center, 31’’. 
ead Length of special shaft, 54”, 
‘ Length of special center. 48”’ 
2,800 
_—— Length of 10 x 10 shaft, 18”. 
= Length of 10 x 10 center, 40’. 
Length of 8 x 10 shafts, 54”. 
Length of 8 x 10 centers, 45 
3.100 Dimensions of 8 x 10 special shafts 
” Same as given in heat of Jan 
9th. 
9 950 Length of special shafts, 66’’. 
_ Length of special centers, 54’. 
3,125 
3,700 
Length of special shaft, 54’. 
3,000 Length of special center, 48’’ 
3,400 
3.250 


because it contained a greater cross-sectional 
area; the one with a steel center cast through 
it was stronger than the one cast of nothing 
but iron, by at difference in 
strength between a shaft of steel 24 inches 
in diameter, and a shaft of cast-iron of the 
same diameter. 

What theory said was true, also proved in 


least the 









shaft 


ae 


ishafts 
of Jan 


66! 


4’, 
, 48 


ctional 
hrough 
nothing 
nee in 
} inches 
of the 


oved in 
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is case true in practice, and although this 
suld here be omitted, yet I feel somewhat 
<e the fellow writing a biography, bound 
keep close to the facts and occurrences. 
[he extraordinary use to which cast-iron 
put in this case, is so much out of com 
on practice that I could not very well 
oid being interested in its development, 
pecially so since it furnished the iron 
indry, connected with the works, an extra 
iount of work, for which us molders were 
sankful during the dull period, then at its 
wht 

The iron is melted in a 34-inch Colliau 

pola, in all cases at the first of the heat, 

the iron is of a hard nature and melts 
ore rapidly, that is, melts at a lower tem 
rature than the softer brands of common 

m, thus preventing toa great extent the 
softer brands in the following charges from 
being mixed with those intended for the 
disks. To secure as uniform results as possi 
ble, the iron for this purpose-is at each heat 
tapped out in one ladle, and while there may 

variations in the qualities of the metal, 

still all those shafts cast at any one heat, 

will be as near alike as it is possible to make 
em. 

But three kinds of iron are used, or rather 
upposed to be used, for these disks, viz., 
Salisbury, old car wheels and old crank 
disks. What kind of iron follows this special 
charge is mentioned in each case, thus on 
January 9th, 600 pounds of Hinckle, and on 
January 12th, 1,000 pounds of Warner con 
stituted the following charge. (This is men 
tioned here to show what kind of iron, if 
iny, mixed with the special charge, for in 
running a heat, and a small one at that, it is 
i hard matter to keep the different charges 
from mixing) 

It will be noticed that on several occasions 
the shafts are marked “ special.” This only 
implies that the length of shaft and center 
differs from the standard size, and the di 
When 
cast these shafts appear as at W, Fig. 7, 


mensions are quoted in each case. 


when finished somewhat like YX, same figure 
The plan of molding these shafts may be 
seen at Fig. &. 


by casting it about 6 inches longer than 


This insures a solid shaft 


wanted, and necessitates no feeding. This 
point will be appreciated by foundrymen 
who know how difficult it is to get alot of 
castings fed solid, when help is wanted all 
over at once 

A peculiar phenomenon was observed in 
connection with the casting of these shafts 
Upon one occasion when two of these were 
wanted of extraordinary length the superin- 
tendent, Mr. Richards, thought it advisable 
to heat the centers as hot as possible in the 
brass furnace just previous to casting. After 
being poured the metal refused to remain 
quiet in the top part of the shaft, and a large 
imount of gas was seen to escape through 
the molten metal. Feeding rods were em- 
ployed and hot iron supplied to keep the 
heads open as long as possible, but after all 
the care taken the shafts were found to have 
several small cavities just above the steel 
center. As no trouble has been experienced 
on this account, when the centers have been 
ised without heating, this can only be ac 
counted for by supposing that the unification 
of the cast-iron and steel was attended with 
some chemical change, resulting in gas being 
produced, which escaped through the liquid 
iron as long as possible. 

One thing noticed was that the union 
effected between the steel center and the 
cast-iron surrounding it was more perfect 
than those which were cast without heating 
the center. In this case the defective part 
vas turned off and a new end burned on, 
ust as is practiced with rolls. Some of 
these extra long shafts may be seen on en- 
rines at Daniel Scotten & Co., Detroit, 
Mich., also at the Chamber of Commerce, 

ime place. 

Are these shafts solid? many will un 
doubtedly ask, and anticipating such a ques 
tion, I will say that of those defective shafts 
which have been broken up, the steel center 
has readily left its cast-iron covering, show- 
ing that no actual union existed between the 
two, that it is simply a case of one substance 


being covered with another. Many even 
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hold the view that this cast-iron covering 
does not surround the steel center firmly 
but that a space, though a very small one 
exists between them This theory is ac 
counted for thus, when the cast-iron enters 
the mold and surrounds the steel center, a 
part of it on coming in contact with the 
cold steel becomes immediately chilled and 
remains so indefinitely. The steel center is 
by this time becoming heated and expands, 
forcing outwards this chilled portion, which 
is no longer in a molten state. When the 
steel center starts to cooling it shrinks away 
from this chilled portion, and if the cast-iron 
which remains between the center and the 
surface of the mold is unable to force to 
gether this chilled portion or possesses suffi 
cient elasticity to avoid this, the center 
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whether such is 
the case or not can be left for decision to 


will practically be loose ; 


anyone who takes an interest in these mat- 
ters, with the knowledge that there is always 
somebody to be found on all sides of a ques 
tion. 

The strength of test pieces cannot be taken 
as an exact indication of the strength of the 
shaft. It is possible to make a test piece that 
shall be stronger than the shaft, but it will 
more generally be found that the shaft pos 
sesses a proportionally greater strength than 
that indicated by the test piece. 

The reason for this discrepancy between 
the two is the fact that they are cast under 
different conditions. By the chilling effects 
exerted by the steel center the iron in the 
shaft becomes of a different character. It will 
thus be apparent that the statement regard 
ing difference in strength between shaft and 
test piece is correct, for a weak iron would 
be made stronger by chilling, while an iron 
that possessed the limit of strength would 
be weakened in the same manner by an in 
crease of combined carbon. 

It may be said to bea very delicate matter 
to say what kind ot cast-iron is most suit 
able for this purpose, since shafts of differ 
ent diameters will each require a different 
kind of iron in order that their strength and 
wearing qualities may be nearly alike, for a 
mixture suitable for a shaft of small diam 
eter would be too soft for a larger one, and 
a mixture satisfactory to the latter would be 
entirely too hard for the former. 

In the table will be found a table of dimen 
sions of different shafts and centers, a record 
of shafts cast for several months, with mixt- 
ure of iron, strength of test pieces, and other 
matter of an interesting nature. 


Springfield, Il. H. HANSEN, 





—— 

Now that steel is cheaper than wrought- 
iron, a process by which the former may be 
converted into the latter may yet prove of 
value. The use of some of the smokeless 
powders is found to effect this conversion 
upon the interior surface of the gun barrel. 
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Three-Spindie Drill Press. 


We give an illustration of a drill press 
intended for manufacturing purposes espe 
cially The three spindles (which are 10 
inches apart) are driven by a continuous belt 
which also passes under the pulley at the 
bottom and rear of the column, and there is 
provision for adjusting the tension of this 
belt. 

The spindles are counterbalanced by coiled 
springs, the tension of which can be adjusted 
to compensate for different chucks or tools 
used 

Each spindle has an independent stop 
motion, and the pulleys which drive them 
are of varying sizes to adapt them for the 
use of different sizes of drills or of counter 
bores simultaneously. 

The machine is so arranged that two men 
can work at it together if desired ; a clutch 
mechanism permitting any one spindle to be 
stopped or started independently of the 
others. 

The machine is built by The George 
Burnham Co , 15 Hermon street, Worcester, 





Mass. 
————__ 
The Corliss Engine Gets There—But 
How? 


The following communication to the Lon 
don Hngineer has interested us, and we doubt 
not that it will be of interest to our readers 
The writer suggests a topic which it would 
still be possible and profitable to remark 
upon. Weare of the opinion that he does 
not suggest all the lines that are open for in 
quiry and comparison between the different 
types of valves and valve motions and busi 
ness methods. We abstract from the letter as 
follows 

In the first place, as regards fashion, the 
engineers of the Umted States have never 
taken kindly to the link motion or to Mayer's 
gear. From a very early period they fol 
lowed Corliss and Wheelock, and worked on 
their lines, while English engineers stuck to 
the slide valve and various modifications 
of it. Trip-gear engines constitute 90 per 
cent. of all the stationary engines built in 
the United States. Now the Yankee sales 
man knows what he is about, and he has 
fairly beaten the English traveler or agent in 
the gold fields of Africa for one place; in 
India for another; in Australia for a third, 
and the result is that if the English makers 
want to sell an engine it must be modeled on 
American patterns. It must be to all intents 
There 
are trip gear engines of various types. The 
Corliss engine has rotatory cylindrical valves; 
but the Sulzer, and many other Continental 
engines, have double-beat drop valves. En 
gines of this type are, in my opinion and 
that of many others, better than the Corliss 
type; but they are, | understand, unsal 
able in Africa and India, Australia, Japan, 
and South America, simply because the 
Yankee traveler has been too much for the 
French, Belgian, Swiss and German travel 
ers. So far, then, I think it is clear that the 
fashionable demand for Corliss engines has 
nothing to do with the merits or demerits of 
the type. 


and purposes an American engine. 


Americans have persuaded our 
markets that the engine with cylindrical 
distribution valves, semi-rotatory, and fitted 
with trip gear, are the best ; Senor Gonzales 
Pintos buys a Corliss engine, and Senor M 
de Alvarez must have another of the same 
kind. The United Express Gold Company 
purchases a Corliss engine; the proprietors 
of the Wilderness Golden Calf Mines will 
not be satisfied with anything else, and so 
the game goes on and the ball rolls. 

Next let us consider what is gained by 
the use of the trip gear, either Corliss, or 
Wheelock, or Sulzer, or Bollinckx, or Robey, 
or any other. It is claimed for the trip-gear 
engine that the clearance is the smallest 
possible. That is one claim. The other is 
that a better diagram is obtained than with 
any slide-valve engine. What is really 
gained may, I think, be shown by superim 
posing a Corliss diagram upon that of a slide 
valve cut-off, and shading in black the dif 
ference at the point of cut-off. 

To get this, however, about fifteen sepa 
rate joints and pins and two air dash pots 


ure needed Phe 
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number of joints and 
pins and separate parts varies, but I cannot 
call to mind any Corliss gear engine with 
less than fifteen for each cylinder, and there 
was an engine in the last Paris Exhibition 
in which | counted twenty-seven joints for 
one cylinder. Now, I shall be very much 
obliged to any reader who will tell me. a 
practical man, what is the special virtue of 
the black space in the diagram, and how 
many pounds of feed-water per indicated 
horse-power per hour it saves, or is reported 
to save So far as | can see, any engine 
with the Mayer type of cut-off can give a 
diagram as good in all respects as the Corliss 
black 
bit But it will be said the economy of the 


diagram, with the exception of thi 


Corliss gear is due to the reduction of cleat 
ance far below what is possible with a slide 
valve engine This latter statement is not 
true More years ago than I care to count, 
Seward patented and made marine engines 
in Which the clearance, so far as the valves 
were concerned, Was as small as ¢ an be rot 
with any Corliss engin If I am_ not 
mistaken, Messrs. Galloways had an engine 
driving an electric light installation in South 
Kensington, at, | think, the Indian and 
Colonial Exhibition, in which the clearance 
was extremely small, although the engine 
had slide valves. The portable engine with 
which the Reading Lronworks Company 
divided the prize with Messrs. Clayton and 
Shuttleworth, in 1871, had minimum clear 


Porter-Allen 


slide-valve engine is about 8 per cent. only 


ance The clearances im the 


To sum up then, it seems to me that the 
present demand for Corliss engines is” prin 
cipally due to the action of American 
travelers, who are better business men than 
our travelers. In the next place, it is due 
to the neglect of English engineers to make 
the most of the slide-valve type. Lastly, it 
remains to be proved that any trip gear can 
do more than shape a corner in a diagram as 
I have marked it in black. It may be said 
that the trip-gear engine is more economical 
than any slide-valve engine, however per 
fect. One object IT have had in writing this 
letter is to ask some one or other of your 


numerous readers to tell me the reason why. 








FRICTION-DRIVEN DRILL PREss. 


Improved Friction-Driven Drill, 


We have illustrated in a previous issue 
the prototype of this friction-driven drill 
press, and now show it in its latest and im- 
proved form, having a round column. to 
which the table arm is clamped, and inside 
this column a counterbalance weight. 

It will be remembered that this friction 
drive is so arranged that the moment of its 
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Business is improving with the Singer Mfg. Co., 
ing more men. 


machinery. as we suppose nearly all of our readers | Cincinnati, Ohio, has been incurporated with a cap-]is manager and mechanical engineer 


soft; $11 to $11.25 for Ne 
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We have received from the University of Illinois 
(Champaign, Tll.), its catalog for 1894-95, which 
shows that this well-known school is in good 
condition, and perhaps better prepared to teach 
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Tupelo, Miss., and orgat ized the Smith Scale and | resulting from substitution of other things for their Mech. draftsman with good education and 1 
Foundry Co., with a capital of $10,000 to operate | graphite paint, the assumption being in some cases | years’ experience wants position. 
a plant, that any mixture of black lead and oil ground First-class machinist wants position; competent 
to take charge of shop. B.C., Am. 

Wanted—By a draftsman in mill engineer's office 
concern ; 


Box 15,Am.Macu 


MACHINIST 


familiar wit! 


1. Box 16, Am. Macu., 


and F, A. Millard. a well-known dealer. The dealer not having that Situation wanted by a practical mach., energeti« 
quantity on hand in an original package filled a | exp’d in handling men, up in modern shop practice 
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forward. It was promptly returned by the Govern (Continued on Page 473.) 












The Hyde Windlass Co. has been organized at | have been awarded the first prize on their exhibit 
Bath, Me., with a capital of $100,000, of woodworking machinery at the International 
The East Lake Woolen Mill Co. has concluded to | Fair, held at Santiago, Chili. 
erect its proposed $75,000 plant at Rossville, Ga, Messrs. Taft & McNear, of Toledo, Ohio, are 
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erect another addition to its plant this summer most modern construction. The equipment of 
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The Union Drawn Steel Co., of Beaver Falls, Pa , | intends to erect a plant 
F ses anls 2its works s , . ‘a > P P P 
proposes to enlarge its works shortly. The J A. Fay & Egan Co. of Cincinnati, Ohio, THE DEANE 
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MINING PUMPS 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 





$100,000. it a model establishment. Pisin ; Write for “ The Deane Specialties.’ 













— rescent Extra . 
Steel Accurate and strong holding chucks 


Co. for nice work, gripping and centering 
os a to perfection, 


PITTSBURGH, PA. The Steel so generally used now WEY 8 RUSSELL FE. CO 


CHICAGO, ILL. - 
NEW YORK, N.Y. for Machine Shop Tools. GREENFIELD, MASS., U.S. A. 
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EFFICIENCY, DURABILITY, 
MINIMUM POWER, 





escem |"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in bring able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 
LAC KS uM ITH SoLE REPRESENTATIVES IN THE UNITED STATES. 
BB. mM. TONES & CO-., 


143 Liberty St. 
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IWS BuFraco, my. 
USA. 








Ready Made Iron Gears. 












THE MECHANICAL ENGINEERS’ POCKET BOOK. | Sfceyiyae isi"... 


A Reference Book of Rules, Tables, Data and Formule, GF ARS GEOROR B. ‘unre 


; Y 4 Lexington, M 
for the use of Engineers, Mechanics and Students a a8 Boe eh Lith St., 
By WILLIAM KENT, A.M., M.E. 


Philadelphia, Pa., 
Consulting Engineer, Member American Society Mechanical Engineers and American Institute Mining Engineers. 








TO 0 LS BOSTON: 11 & 13 Oliver St., NEW YORK: 
Ready Made Ff > 
Heady Made Siac Gears, | _/ S BEVEL GEARS, 


Cut Theoretically Correct. 
Special facilities for cutting worm wheels. 


HUGO BILGRAM, 


MACHINIST, 


440 N. 12th St., Philadelphia, Pa. 





os = nase St., 
1100 Pages, 12mo, Morocco Flap. $5,00. pects deste 
JOHN WILEY & SONS, i * ° . * - NEW YORK. 


STURTEVANT FORCES. 


PORTABLE AND STATIONARY.| PRICES REDUCED. 
40 PAT’TERNS, SEND FOR CATALOGUE. 
ALL SIZES AND STYLES.! No. 727, SO PAGES. 


B. KF. STURTEVANT CO. 
BOSTON. NEWYORK. PHILADELPHIA. (CHICAGO. LONDON, ENG. 












both engine and speed lathes. 


will tell you all about them, 


Valuable Features, bring it. 














Modern Design. planers, shapers and other tools. 


ARE YOU LOOKING 


for a lathe? We are building them in various 
sizes from 9” to 24” swing, in various lengths, 


Our designs are 


the latest, while the workmanship, material and 


9 to a4 ill. Swing. ; 3 finish are of the highest order. 


Our catalogue 


as well as of our 


A postal will 


=e | SEBASTIAN LATHE CO., 
= 117 and 119 Culvert St., CINCINNATI, OHIO, U.S. A. 





BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 











Asbestos Roofing, Etc. 





ASBESTOS 


SECTIONAL 
PIPE 


THE BULLARD MACHINE TOOL CO., Now-Conpverina. Coverings, oR area ve Hor Ware re, Bouena, 


H. W. JOHNS MANUFACTURING COMPANY, 
E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 


New York Office, 86 LIBERTY STREET. 87 MAIDEN LANE, N. Y, Jersey City, Cxicaco, PHitavetrHia, Boston, Lonvon 
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* WAN TED * 


* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 


Mech. eng. and supt. wants pos., 25 yrs. on high 
class work, handling men, modern methods; first 
class references. M. E. S., AMERICAN MACHINIST. 


Wanted—Position as woodwork instructor in 
trade, technical or M. T. school exp. teacher; also 
is pattern foreman in electric steam and mechan- 
ical work 12 yrs., best refs. Box 10, Am. Macu. 


Twist Drills—A practical man who is thoroughly 
experienced in the manufacture of twist drills can 
secure a good position; give full particulars, age, 
etc. Drills, care of AMERICAN MACHINIST. 


Competent draftsman with tech. training and 
long experience in estimating, designing and mfg. 
hydraulic and special machinery, desires engage- 
ment. ‘* Attention to Details,’ Box 20, Am. Macu. 


Wanted — Position by live, energetic mechanic of 
20 yrs. exp., thoroughly up in modern methods of 
doing work; excellent draftsman and designer 
Held positions as foreman, asst. supt. and chief 
draftsman, with large mfg. firms. O. P., Am. Macu, 


A man with long exp. in light manufacturing, at 
present mech. superintendent, would like similar 
position. First-class references from present firm. 
Address in first instance, Confidential, Box 17, 
AMERICAN MACHINIST. 


Wanted foremanship by one who is well up in lo- 
comotive-foundry practice; have had eight years’ 
experience as foreman; understands thoroughly 
iron, brass, dry sand and green sand work, can give 
best of refs. Box 14, AMERICAN MACHINIST. 





Wanted—Superintendent and mechanical engi- 
neer; one thoroughly capable in designing Corliss 
engines of all kinds and the handling of 300 men; 
an experienced man only. Address,with references, 
A. B. C., care of AMERICAN MACHINIST. 

Wanted—One first-class molder who understands 
green and dry sand molding and making of steam 
engine castings thoroughly; to a good mechanic 
we will give a steady job and good pay. Address 
* Foundry,” care of Am. Macurnist, New York. 

Wanted—A position as assistant to supt. or fore 
man by good machinist, at present in charge; can 
make a good shop drawing, etc.; would accept a 
position as machinist in some good shop; sober 
and industrious, west of Ohio preferred. Box 18, 
AMERICAN MACHINIST. 

Wanted—An energetic foreman of a bridge mfg 
company’s machine shop. Should be familiar with 
bridge work, machinery of plant,and capable of 
general repairs. State age, experience and salary 
expected. Plant is a large one, and good salary 
paid to competent man. X. Y., Am. MACHINIST 


Wanted in a western city in a well-organized 
modern machine tool shop, building high-grade 
work only, a leading vise hand, fully capable to 
direct a half dozen other vise bands, and to work 
along with them. Must be a hustler, and able to 
produce the best work at a competitive cost. 
Address, stating age. married or single, wages 
wanted, and references, X. Y. Z., AMERICAN Ma- 
CHINIST, 


A general manager wanted for a steam engine 
and dynamo-electric manufacturing establishment; 
must have experience, energy and executive 
ability, and be able to put some capital into the busi 
ness ; a modern plant, located near New York, cost- 
ing over $200,000; a “ going concern,” with abun 
dance of profitable orders already secured, offers 
unusual inducements for capital and experience. 
Address, giving experience and references, F.J. K., 
Post Office Drawer 171, Buffalo, N. Y. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON 


~ 













3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 








anD TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnatt, O. 

Light and fine mach'y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 


- MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 





ST Best and cheapest Bolt Header made by C. H. 
Cheap 2d hd lathes & planers. 8.M.York,Clev’d,o. | Baush & Sons, Holyoke, Mass 


Calipers & Gauges. F. A. Welles, Milwaukee, Wis. (Continued on Page 474.) 


LeCOUNT'S LIGHT STEEL DOG. 








EDUCED PRICES OF 





No, INCH. PRICE. | No. INCH. PRICE | 
1 $g....$.35 | 8 Y $1.10 | 
2 Le 35 | Small set of 8—5.50 
3 34 | 9 23g 1.40 | 
4 1 60 10 3 1.50 
5 144 . 2/11 3Le 1.70 
6 1k... 85 | 12 4 1.90 
7 154 . 1,00 | Full set of 12—12.00 | 


Cc. W. LeCOUNT, South Norwalk, Conn. 


These goods are for ssle by CHAS. CHURCHILL & CO., L’t’d, 21 
Cross St., London, England. 


Stars re", 
poe The Greenerd Arbor Press. 


9 and 12 inch Swing. 
New Designs Novel Features 
Send for Catalo ue B, 
SENECA FALLS MFG.COMPANY 
687 Water St, , Seneca Falls, N. Y. 


MACHINISTS: Look at This Vise, 


for holding small stock while 
drilling. Can be adjusted to 
work of any shape, or of dif 
ferent sizes, in 30 seconds. 
You save time, drills, mate 
rial, by using. Write us 


THE DRILLING VISE CO., Chicago. 
SEND FOR GATALOGQUE, 


STER MACHINE SCREW CO 
See e(caqqauadadds 
ORCESTER, MASS." 
NRE rit iT 











1891. 










PATENTED DECEMBER 1, 
For Sale at Manufacturers’ Prices by 


A. J. WILKINSON & CO., 
180 to 188 Washington St., BOSTON, MASS. 
SEND FOR DESCRIPTIVE CIRCULAR. 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


WANTED—MACHINERY<<as follows : 


Must be in First-class Order and Cheap. 
One 24-inch Engine Lathe. 
One 24-inch Metal Planer. 
One |8-inch Shaper. 
One 20-inch Drill Press. 
250 to 800 Pound Drop Hammers. 
3,000 to 5.000 Pound Punch Presses. 
Two Boilers, 50 to 60 Horse Power, each. 


R.HOFFELD & CO.. Buffalo, N. Y 











CALIPER SQUARES 


Any Style or Graduation. 
(5 Sizes, Metric and Vernier System.) 
NONE BETTER. 
Send for Catalogue and Special Prices to 
E. G. SMITII, Columbia, Pa. 




















ABSOLUTELY K & M FIRE-PROOF. 


MAGNESI 





SECTIONAL STEAM PIPE AND BOILER COVERINGS. 


SELLING AGENTS. 
oston, 8.C. Nightingale & Childs, 134 Pearl Street. 
ew York Robert A. Keasbey, 54 Warren Street. 

Philadelphia, Macan & Co., 1430 Callowhill Street. 
Baltimore, Wallace & Bro., 432 Kast Pratt Street 


Washington, Wm. 8, Morgan, Room 19, Builders’ Exchange, 


Chicago, Walch & Wyeth, 28 Lake Street. 


New Orleans, Delbert Engineering Co., 23 Union Street, 


Memphis, Symmes & Co,, 162 Front Street. 
Milwaukee, Wis., F. Sprinkman, 133 Sycamore Street, 
St. Louis, F. Bocler, 108 Walnut Street. 


THE GREAT 


Manufactured by THE KEASBEY & MATTISON CO. 


SELLING AGENTS. 
Detroit. 8. P. Conkling, 20 Atwater Street, Fast. 
Minneapolis, Arthur L. Otto,219 South 3d Street. 
Des Moines, J. 0. & R. B. Carter. 
Omaha. Spencer Otis, 307 8. Sixteenth Street. 
Kansas ( ity. J. H. Storer & Co. 
Denver, ©. W. Badgley & Co., 18th and Market Streets, 
Salt take City, Utah and Montana Machinery Oo, 


COAL SAVER. 


. ‘ Butte City, Montana, R. W. James. 
CINCINNATI: AMBLER, CLEVELAND 2 Montreal, x clater Asbestos Mfg. Co - 
114 W. Second Street, Pennsylvania. 117 Water Street. San Francisco, De Solla & Deussing, 2 California Street 





FITCHBURG TOOLS. 


D 


LLS 


nih... 


MACHINE WORKS. 


FITCHBURG, MASS. 








Horizontal Boring and Drilling Machine. 
Ask for Catalog E. 
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BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


We can guarantee that our castings will be uniform and of high tensile strength. 
g g g 
Tensile strength of ten specimens taken from an air furnace heat: 
34,260 Ibs. 34,390 lbs. 3,200 Ibs. 
34,39 33, 
36,420 “* 34,650 36,550 * 


32,600 Ibs. 34,400 Ibs. 


“é 


32,460 36,700 


ee 








ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PN 
TUBES, VENTILATION ETOr Oe 


os 









SLOW SPEED, 


BEST 
og MECHANICAL 
, 
PERFECTLY — 
BALANCED. TION. 
P.H.& FM. ROOTS, Manufacturers, 


on CONNERSVILLE, IND. 

af cazo Office: 1405-10 Manhattan Building. 

COOKE &Co., Selling Agents, 
163 & 165 Washington St., NEW YORK. 





In Writing Please ention This Paper. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 


S10 Walnut St., Philadelphia. 


&?~ Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 
applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address, 





THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges. 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern- 
making and all wood- 
working. 

CaTALOGUE FREE! 
FOX MACHINE CO., 
325 Nor. Front St., 
Grand Rapids, Mich. 

135 Finsbury Pavemen 
London, England. ' 













WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


FOR™ 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LTD. 
Established a century ago. 

Medal World’s Colambian Exposition 1893. 














INEW HAVEN, July 19th, 189. 
moss. HOUGHTON & RICHARDS, 
Gentlemen : BosTON, MASS. 

In reply to your inquiry about what I think of the 
STYRIAN STEEL, I would say that I made Sub-Press 
Punches and Dies of it and did work where I could not get 
any other Steel to stand, and I think it is the best Steel in 
the world, and I have tried about all of them. 

ours truly, 
(Signed) GEO, M. GRISWOLD, 
This Steel was Extra Tough and Hard. 


HOUCHTON & RICHARDS, 


SOLE AMERICAN AGENTS, 
148 & 150 OLIVER ST., BOSTON 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO. 


185 to 189 Van Buren St. ST. LOUIS, Eighth 
and St. Charles Sts. INDIANAPOLIS, 64 South 
Pennsylvania St. 
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ye , than Sat ae » the 

eek i? 
Wanted—A purchaser for a good key-seater, by 
Mitts & Merrill, Street, Saginaw, Mich 


Bicycle Repair Ou Send 6 cents postage for 
full illus. catalog. Frases i Warren St.,.New York 

For Sale An &x® dur x Clayton air compres 
sor nearly new Compressor, AM. MACHINIST 

Wanted—Partner with $20,000 to mfr. gas engines 
pat’d, J.Werschmidt, 34 Kenwood St., Cleveland,O 





Wanted—To correspond with any one in need of 
a first-class key-seater, Address Mitts & Merrill, 
No. 913 Tilden Street, Saginaw, Mich. 

Very valuable patent for sale, of March 26, 
No. 536,306, covering single sheared and 
ploughs; price reasonable. Address M 
Room 27, Wood Building, New York 


A pe 


1895, 
gang 
W eber, 


rmanent situa’n in Lane 
for a manager in a small toc 
employing 150 men; experience in the svstematic 
management of work and menrequired. Reference 
given to applicant conversant with mass product'n 


ashire (Eng.) is open 
making establishm't 


upon the American system. Write, stating salary 
required, to T. T., Box P., 52,352 Smith's Advertising 
Agency, 132 Flee t street, Le mdon, E C, England 








CLEVELAND TWIST DRILL O08 GRIP SOCKETS, 


No More Twisted 
Tar ngs, 











Cor. Lake and Kirtland Sts., Cleveland, Ohio. 


the groove in 
the shanks, 


Send for Descrip- 
tive Price List, 








NEW AND SECOND-HAND 
MACHINERY. 


ENGINE LATHES, PLANERS. 
, 4 ft. Pond 
Sin t B i x . 
ae So a tae eee Abs ‘ x 4°* Wood & Light, 
14 x 6 1 es ‘ x 5 New Haven. 
16 x 6 laisde : x 6 ™ Rochest 
16 x 7° Pratt& W 0 x Pond 
18 x | ene x 10 ** Harringt 
20 x &* Pond ‘ x 12 ** Gleasor 
0 x Wo Pu SHAPERS. 
20 5 Pr 
71 : 12 N Hav Sin. Stroke, Crank Motion 
24 x 10 ** >tandard 15 . - Gould & F 
4 x 2 Perkir If " Prentiss 
re x 16 * Fay & Scott if . * Standard 
0 = 26 Shafting att 4‘ 6 ~~ Trav. Head th 
$2 x lf Watermar nier ilar f i,Fitel 
35 x 15‘* Hewes &P l SLOTTERS. 
72 x 20 ** Unior 
10 in, Stroke, Lowel 
DRILLS. Is Bement 
essiniien’tiaitin Geneeiiatiel BOILER ROLLS. 
24in Bk. Gd Auto. I Pret and 8 ft. Impr dl style 
28 in. Back Geared, Blaisdell 
Radials, 3, 4and 5 ft. Arms ‘SC REW MAC annee. 
P. & W. No. 2 Wire Feed, 
HOR. BORING & DRILL- grown & Sharpe No. 5, complete, 
ING MACHINES. MILLING MACHINES, 
Sellers, 54 in wing, mplet PrP. & W. No. 2 Hand. 
Bement, 54 in. swing, N Ga No. 3 Power Feed 
Cy}. Borer 12 to 36 in v I Pa iw Vise 
Giray Pianers “*NEW 2 ‘ HO and 36 in 
Kempsmith Millers, Universal and | t 
Bardons & Oliver's Screw Ma n Improved Sty 
Fitchburg Lathes, 14 to 72 in, Swing 


J. J. McCABE, 


E. P. BULLARD’s '4 Dey St., 
NEW YORK. 


N. ¥Y.Mach’y Warerooms. | 
MACHINERY BARGAINS 
BEFORE REMOVAL, 
At Phenix Iron Works, Trenton, N. J. 





is in. x6 ft. Engine Lathe 19-36 and 50in Drills 
2 > Portable Drill 
29 13% 6 ’ 4in. x 5 ft. Plane 
26 20 Min. x 14 ft. Plane 
20 «** 12 . 12 in, Shaper Traver Head 
- = ° Gear Cutter, 54 in 
7 Oo 18 Milling Machine 
52 * 20 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 


Boiler Rolls, 


Punch and Shear, et 


Send for full list and prices. 


GEORGE PLACE MACHINE CO. 
145 Broadway and 86 Liberty St., 
NEW YORK, 


SECOND-HAND MACHINERY. 


BALLOU TOOL-ROOM LATHE, WITH CHUCKS, 
BROWN & SHARPE UNIVERSAL MILLER, No. 1. 
AMES TWO-SPINDLE PROFILER. 
FERRACUTE DRAWING PRESS. 
UNIVERSAL CUTTER AND REAMER GRINDER. 
FOUR-SPINDLE POWER FEED DRILL. 

The above Tools are 


PRENTISS TOOL & SUPPLY CO., 
62 & 64 So. Canal St., CHICAGO, Il, 


TELESCOFR: 


WwW. & D.MOGEY. 
45% ST. BAYONNE Nu 





as good as new, 















E. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street. 


TRIMMING 
AND DROP PRESSES. 


DRAWING, PUNCHING, 
SPECIAL MACHINERY. 


OWNERS OF 


The STILES & PARKER PRESS CO. 











SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES. HAND LATHES, 


lé4in. x 4 ft. Blaisdell, Taper. 1 12 in. x 5 ft. Pratt & Whitney. 

16 in x 6 fe Perkins, Taper. 1 12in. x 5 ft. Back Geare “d. 

16in. x 8 ft. Perkins, Taper. 1 20in.x8ft. “ 

16in x 8ft Biaisdell 

18 in, x 10 ft. Blaisdell, MISCELLANEOUS 

28 in. x 20 ft. Perkins. “ 

37 in, x 14 ft, maker unknown. TOOLS. 
PLANERS, No, 2 Am. Tool and Machine Co, 

16 in. x 16 in. x 4 ft, Hendey. Turret Lathe. ’ 

22in. x 22 in. x4 ft. L. W. Pond, | Garvin Profiler, one spindle, 

24 in. x 24 in. x 5 ft. Putnam, | No. 2 National Bolt Cutter. 


60 in. Lincoln Gear Cutter, 
SHAPERS. 
10 in, Pratt & Whitney. | 
12 in, Juengst, Crank. 
15 in, Juengst Friction, 
10in. Woe 


26 in. Pulley Lathe. 

50 in. Pulley Lathe 

5 in. Cutting-off Machine. 

2 Springfield Tool Grinder 
1 Garvin Screw Machine 


“il and Light Traverse | No 


Head, | No. 1 Brown & Sharpe Screw 
18in, Putnam, Traverse Head, ln Machine. é 
18 in. Smith & Silk, Crank. No, 3 Garvin Screw Machine. 


ai in. Squaring Shear 
elt, 4 ft. Power Draw Bene ch. 
20 in. Gould & Eberhardt, 950 tb. Gould & E. Drop Pre 
24in. Hendey, Friction 100 Ib. Stiles Power Drop Pres 8. 
: 3 75 1b. Drop Presse 


HAND LATHES, No 31K aton Double-ac cting Press, 
4 10in. x 41 in, Garvin No, 2 Garvin Wire Spring Coiler, 
1 12in, x 4ft. Stewart Pattern, Several Woodworking Machines, 


21 in. Smith & Silk, Shifting | 


Also, a large number of other machines, 
list, de tailed de scriptions and prie 8. 


THE GARVIN MACHINE 6O., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 61 North 7th St., Philadelphia, Pa. 


Write for complete 
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Chas Churchill & Co., Ltd., 


GAS FURNACE CO., 


OIL GAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau Street, New Yor. 


ENGLISH AGENCY: 
21 Cross St,, Finsbury, London, E. C., England. 





One Large Planer. 


Made by the Pond Machine 
Tool Co. Planes 54 in. 
square and 25 ft. long, with 
two heads on the cross rail. 


Will at 
A BARGAIN. 


Must be sold and removed 
within thirty days. 


be sold 








BEST-ENGINEERS -THEY 
INSIST: PN-HAVING ‘IT: — 
THE CHEAPEST LUBRICANTIX 
KNOWN: — PUREST: ANB 
BEST: FORALL: KINDS 

OF MACHINERY: | 


SLND FOR 2529 PAGE 
SLLUSTRATEO 'CATALOGUF 


SMH BELA. 


ETAL: WoRKe R SUPPLIES. 
iO & i2 


n-canatst- CHICAG? ILLUS A’) 























HILL, CLARKE & CO., 
Machinery Merchants, 


12 & 14S. Canal St., 
CHICAGO, Ill. 


156 Oliver St., 
BOSTON, 











Rolling Mill. —— 
———— 
MOSSBERG MEG. CO., 


ATTLEBORO, MABB, 
MANUFACTURERS OF 


SPECIAL MACHINERY, 


™ Jewelers’ and Silversmiths’ Tools, 
NEW IDEAS! NEW DESICNS! 


The following sizes of mills we keep in stock : 8in. x 5 in., 
Sin x5in.,4in. x6in.,5in. x8in. Wealso build to order 
6in. x 8in., 8in. x12in ,10in, x 15in., 12 in. x 18 in. Our 
rolling mills are fitted with the Mossberg roller bearing, 


which will save AT LEAST 50 PER CENT. OF THK POWER, 
Write for particulars 


No more trouble with hot journals. 











» :ERLANDSEN- 
I72_-CENTRE_S STANEW YOF 


MACHINERY FOR SALE. 


WARRANTE? 





ge H. P. Vertical Engine and Boiler, second-hand. 
Rootes’ Pressure Blowers Nos. 1, 2 and 6, ad 
Ope n- -die Bolt Cc utter, cuts up to. a in ae ax - 

ad - 


Lot 6% and 7% in. Shafting, P wild ys and Bearings, 
nearly new, at less than half value, 


COoOOoOBRSE c& CoO., 
168 and 165 WASHINGTON ST., NEW YORK. 


COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and _ tub- 








ing. If inter. 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Cone. 


Wire 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Milling 
Machines, etc., address, 
The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 











LINE OF 


‘STAMPS 
FERS 


iF YO T ANY THING IN THE 


DROP PRESSES-DROP HAMMERS 
OR AUTOMATIC DOP L 








MACHINE TOOLS. 


IN FIRST-CLASS CONDITION. 


72 in. Niles Tool Works Vertical Boring and Turning 
Machine, 2 Heads 

16 in. F. B. Miles Slotting Machine 

2,400 Pound Miles Steam Hammer, Single Standard 

30 in. by 27 ft. Pratt & Whitney Engine Lathe 

Horizontal or Floor Boring Machine, Pratt & Whit 
ney. 

Two (2) 5 ft. Universal Radial Drills. 

21 in. x 11 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

19 in. x 8 ft. Pratt & Whitney Engine Lathe, Hollow 
Spindle. 

26 in. x 8 ft. Pond Machine Tool Co 

19 in. x 12 ft. Pratt & Whitney Engine 
low Spindle 

22 in. x 12 ft. Pratt & Whitney Engine 
low Spindle 

21 in. x 11 ft. Lodge & Davis Engine Lathe, 
Spindle and Taper Attachment. 

40 in. Bement Vertical Drilling Machine. 

24in. Pratt & Whitney Vertical Drilling Machine 


GEORGE PLACE MACHINE 60., 
145 Broadway & 86 Liberty St., New York. 


EMERY WHEELS. 


The R. J. Costain New Process Emery and Corur 
dum Wheels are the wheels you want We requir 
only two days in which to make and ship any grads 
of the regular sizes and stvle of wheel. Give us 
trial. Satisfaction guaranteed or no sale. 


The Electric Emery Wheel Co., Hartford, Conn. 
Box No. 177. COSTAIN & EAVES. 


Engine Lathe 
Lathe, H« 


Lathe, H« 
Hollo 








S$. MECHANICAL 
ok ELECTRICAL 


uv 

> 

by our Correspondence, Method. 

with Electrical Courses. Write for Catalogue. 


Thorough instruction at lowest possible rates 
Scie 


ENGINEERING § 


APPARATUS GIVEN 
ntific Machinist Co., 48-49 Blackstone, Cleveland, O 





= BLAKE & J 
2-3 Pill, SAPETY 


Bent Wire Goods a Speciality. 
quote prices for either machine or the Goods. 


OHNSON, Waterbury, Conn. 


BUILDERS OF 


PUN, HOOK AND GYE MACHINERY, 


fr LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 
SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND, OHIO. 


~ STEEL BALLS 






jel. 





WRITE FOR 
INFORMATION. 
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THOS. H. DALLETT & CO., 
YORK ST. & SEDGLEY AVE., PHILADELPHIA. 


MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
7 ©6626, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 
Machinery, 








Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








T. ohriver ath re 333 ba 66th St, 


NEW YORK. 
MANUFACTURERS OF 
at AVELING CR CRANES of 1%, 2, 
operated 
by Electricity, 


Sand 10 T 
by Hand, or wholly or in part 





NORTON EMERY WHEEL CO., 
WORCESTER, MASS. 


ILLUSTRATED CA 


TALOCUE FREE. 


Ask your nearest Dealer 






Stvle A, Three-Jaw 


Manufacturers 


THE LATEST 
IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durab'e, Cheap, 


THE £. HORTON & SON CO., = 
Windsor Locks, Conn., U. S. A, Style B, Two-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng, 





or send to the 
for 





Awards at the World’s Fair. 





Screw Machines, 
work. : ‘ ‘ 


“CUSHMAN” 


For Lathes, Drills, Chucking and 


CHUCKS. 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





+ *»LANER 
EF R SALE: cuuck ESUSINESS, 
For particulars address 
G. W. JORDAN, 


4 Wayne Street, WORCESTER, Mass. 
















ALFRED BOX & CO., 


PHILADELPHIA, Pa, 


Builders of Standard ant s 
Cranes of all descriptions, Double 2 


Fas Rod er 30,000 Hoists and 700 








P. BLAISDELL & C0, 


Manufactarers of 


Machinists’ Tools, 


WORCESTER, MASS, 
MARE YOUB TOOLS WITH A STEEL STAMP, 
F. A. SRO GRAS A. 


125 CHAMPLAIN ST. 
CLEVELAND, OH/O.~7 














SEND FOR PRICE LIST No 4 








ANY SIZE oR STYLE, SEND FOR CATALOG. 
. BOSTON CEAR WORKS, 
35 Hartford Street, 


(FRANK Burgess, Prop.) BOSTON, MASS. 


yur LIGHT RICHT “wane 


= 


Farles’ Patent UNIVERSAL LAMP HOLDER. 
Several tylen and f=. Ask your hws for them or write 
direct to ES MANUF’G CO., Decatur, Ill. 
we ~B- free. 


MA CHINER 
M! or Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 








Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 





MACROMETERS. 5. 





Micrometer depth gauges, height gauges and in 
side calipers. Have you seen our centre indicator‘ 
Write for circulars. 


J. T. SLOCOMB & CO., Providence, R, |. 











i © BOILER MAKERS 








PUNCHING * SHEARING MACHINERY 








ROLLS 














«« The Mills of the Gods Grind Slowly,’* 


BUT NOT 80 OF 2 
OUR d 
OUR Lathe Gentre Grinder 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mirs., 
WILMINGTON, DEL. 


SPEIDEL’S ECONOMIC SAFETY 


HOISTS, 


TRAVELING CRANES, 
OVERHEAD TRAMWAYs, 


@ 


READING, PA, 
Send for Catalogue. 















The Sample 
Tells the Story. 


Asample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet. 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 






















» Cr 


> The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit. 


500,000 H. P. sold. 
Prices low. Satis- 
faction universal. 
" The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 








SPEIDEL & ROEPER, 


Chucks wise: 


Est’d 188. Strongest. Easiest to change. Best finish. 
Reversible Jaws (patented) giving 5 changes includ- 
ing every possible position. ILLUSTRATED CATALOGUE 
sent. Liberal discounts. Prompt shipment. Address 
W. WHITLOCK, 39 Cortlandt street, N. Y. 
Works, 1300 Hudson, Hoboken, N. J. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck. 


=: Reversible Jaws. Accurate 
eee Standard Independent, Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 





— 
WEETLANGO 


SEND FOR CATALOGUE, 


The HOGGSON & PETTIS MFG. C0., - Niw Haven, Conn. 


C7aNES 


AIR HOISTS, CUPOLAS, Etc., 
Whiting Foundry Equipment Co., 
1622 Monadnock, Chicago. 


QUIINT’S 


TURRET DRILLS 


For an and Tapping with 
from 2 to 12 Spindles. 


WILL DRILL UP TO %-INCH. 
Bensitive and Positively Driven. 


A. 0, QUINT, Hartford, Conn. 


THE PERKINS DRAW STROKE TRIMMER, 








Send for Circulars, 


aK 











An Indispensable To 
for all Bench Woe 
workers Latest an vi 
Best Design. Infringers 
Pro ted Trial, not 


orders, solicited, 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


The Almond Coupling 


NEW quarter turn 

motion to replace 
bs quarter turn belts and 
bevel gears. 


T. R. ALMOND, MFR., 


83 and 85 Washington Street, 
BROOKLYN, N. Y. 








NoOIsELSss. 








Corrugated, Conger Tubes 


as used in our Wain- 
wright Feed - Water 
— Heaters, and other 
steam appliances. 


* The Taunton (Mass.) Lovome- 
tive Mf, Co, 









PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any ehuck ever offered. This seems ab 
claim, but we prove it to mechanics who will 
—— ne. Ask at your dealers or write us for 


“THE D. E. WHITON MACHINE C0., 
5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL &co., 
86 Queen Victoria St., London. E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks,Combination Lathe 
fh Chucks with patent revers 
BAP ible jaws, Drill Chucks, 
=? Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - Conn, 
SEND POR CATALOGUE. 











PRATT’S 


Positing Driving | 
Drill Ghul, 


The best system ever devised for holding 
and driving drills. 


WRITE FOR CATALOGUE TO 


THE PRATT CHUCK GO., Clayville, WN. Y. 








ATs) A Rec’ 4 ‘ 

GIO BET & a 4 
R\WwIi<ce reese 
~~) WW ISS F Wile. 


Ubats 








of every 
description. 


Illustrative 
and descrip- 
tive matter 
on applica- 
tion, 


J. A. FAY & C0.. 


293-313 W. FRONT ST., CINCINNATI, OHIO. 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, ete 


THE BURR & HOUSTON 6O., 
























33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 









HYDRAULIC [MACHINERY, 















PRESSES, PUMPS, PUNCHES, 

JACKS, VALVES, FITTINGS, ; 

PACKINGS, ACCUMULATORS. 
SEND FOR CATALOGUE D. 


The W. &$. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 


Hydraulic Screw Punch. 204, 206, 208 and 210 East 43d Street. 
NEW YORK. 





Hydraulic Cup Packings. 
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INSTRUCTION FOR MACHINIS . 
MECHANICAL DRAWING is the most important subject to the largest number of men. In every industry the demand for men who can -mak« 

drawings or read them intelligently is far greater than the supply. We have over twenty technical Courses, and 

Drawing forms a part of nearly every course; the student being required to draw from fifteen to forty plates and 
two or more tracings. Our COMPLETE MECHANICAL DRAWING Course includes instruction in Arithmetic, Mensuration and the Use of Letters in Algebraic Formulas, and 
Mechanical Drawing. Any person who completes the subjects of this Course will be able to make a comparatively neat and finished drawing. Laborers learn to make them under 
our instruction. The following is the standing on each plate of a student who knew absolutely nothing of Drawing when he enrolled with us, but who with our assistance com 


pleted the twenty-five plates of our COMPLETE MECHANICAL DRAWING Course in four months: 95, 95, 96, 96, 96, 97, 97, 99, 99, 99, 99, 100, 99, 99, 100, 100, 100, 190, 100, 
99, 99, 99, 100, 100, 100. Ilundreds of other students who have taken but little longer to do the work can show equally good percentages, 


MECHANICS Our COMPLETE MECHANICAL Course includes thorough instruction in Practical Mathematics ; Arithmetic, 
* Algebra, Geometry and Trigonometry ; in the Physics, such as Elementary Mechanics, Hydromechanics, Pneu 

matics and Heat ; in Mechanical Drawing, Steam and Steam Engines, Strength of Materials, Applied Mechanics 
Boilers, Machine Design, and in the care and operation of Dynamos and Motors and Electric Lighting Installations. It constitutes a thorough education in the theory of 
MECHANICS and will qualify any man who completes it, as far as theoretical education is concerned, to fill responsible positions in the Mechanical Engineering profession 
Students are allowed to take the work on MECITANICAL DRAWING in connection with their Mathematical and Physical subjects. 





ELECTRICITY Our MECHANICAL-ELECTRICAL Course contains all the subjects taught in our Complete Mechanical, as well 
* as those of the Complete Electrical Course, including Fundamental Principles of Electricity, Electrical Measure 

ments, Applied Electricity (Batteries, Telegraph, Telephone, Dynamo, Motors, Incandescent Lamps, Electro 
Metallurgy, Electro-Welding), Dynamo-Electric Machine Design and Electric Lighting and Transmission of Power. This is one of our most valuable and comprehensive courses ; 
we cannot too highly recommend it ‘Those who enroll in this Course receive ELECTRICAL APPARATUS FREE OF CHARGE, With the aid of this apparatus students can 
obtain the benefits of an experimental course of study. 


We also teach Stationary, Marine and Locomotive Steam Engineering ; Architecture ; Bridge, Railroad and Municipal Engineering ; Plumbing and Heating ; Coal and Metal 
Mining ; Prospecting and English Branches, 


M ETH oO D O F TEAC id | N GC All Courses commence with Addition in Arithmetic, so that to enroll it isonly necessary to know how to read and write. 

® Students are furnished with Instruction Papers, which become their property AND ARE ALL THE BOOKS 

THEY NEED, and with Question Papers so worded as to bring out all they have learned. The answers are sent to 

us for examination and correction, Students are furnished with blanks upon which they are expected to write to us requesting special information whenever needed. These 

requests are always answered promptly and fully. The Instruction Papers are written by our own Instructors, who know from experience just what workingmen need to learn in 

order to qualify for advancement, and are treely illustrated. A Scholarship entitles the holder to personal, private tuition until he is proficient, no matter how long it may take, nor 

how often necessary to review. Students lose no time in going to and from classes ; can interrupt studies or change residences when necessary ; can carry Instruction Papers with 

them so as to make use of idle time, and studies are so arranged that they must do thorough work or they cannot advance. Scholarships sold on installments are not forfeited because 
of failure to pay installments promptly. We have 7,500 students and are the largest technical school in the world. 


Send for Free Circular, stating the subject you wish to study, to 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Scranton, Pa. 
ATTENTION. “encine Cares] RO 


ss pe 
WE SHALL HEREAFTER HAVE A FULL scemias NI ems Q = : 
LINE OF OUR OWN MACHINE TOOLS, en @ 


CONSTANTLY IN STOCK, AT THE WARE. 2 80" and 120” WYMANS& GORDON 
ee a eniali, RADIAL DRILLS. WORCESTER, MASS. 


67 8 Canal St. Dietz, Schumacher & 6O., 
Cc H { CACO, | i... Cincinnati, Ohio, U.S. A. 


BOLT » NUT MACHINERY. 


COMPLETE EQUIPMENTS A SPECIALTY. 
CAR LINK, PIN AND SPIKE MACHINERY, 
WASHER MACHINES, WIRE NAIL MACHINES. 


THE NATIONAL MACHINERY CO., rirrin, ono. <> FLATRER PLARER COMPANY, 


46 RACTICAL l areeee, our stock ’ a limited to | Order now before our stock 
complete sets with the exception | . 
each tacs| smn” | HEAVY SLAB MILLING MACHINES 
DRAWING hereafter be filled by the set only. eae acne 1 
, (s* eae me ; 
Pe Or? — i 


A number of engineering schools 743 TVA 
By J. G. A. MEYER. are using these articles in lieu of a ADDRESS: . et oy ey eeg apy ‘ 
The demand for back numbers of | teXt book on this important branch . hi H = ' sh i te wk he 
the American Machinist, containing | Of Mechanics. American Mac inist, = = 7 
this valuable series of articles, has The set of 92 papers will be sent by or ie 
been so great, that notwithstand- | mail to any address in the U.S., Can- 203 BROADW AY, 


ing it has compelled us to issue | ada or Mexico for $5.00, postpaid, 
special_.reprints of several of the | and toany foreign country for $7.00. NEW YORK. 








a 








SEND FOR CATALOCUE. 


SHAPERS 


NEW FEATURES. 








18 in. Crank Shaper. 











li 








aC 









36 * 26 “ “ 8 
mo4q “ 94 “ “ 6 
15 * * 15 Of 4 “ 





f P PATENT CUTTERS. SPECIAL 
Pat. Dec. 24, 1889, MILLING MACHINES DES GNED. 
Write for full information, photographs and prices. 


n awa 00. " 3 : : 
(HUCKING : LATHES Note These Facts. 


To raise the standard of your work is to increase your sales. One of our customers writes us that 
they have almost doubled their sales by grinding all the bearings on a machine they are making ; and 
another says they are finishing more work on one of our machines than they did formerly with four men 


on lathes, and far superior. This is significant and proves our claim, that grinding is the only correct 
and economic way to finish work. 
OUR MACHINE WILL DO AS GOOD WORK AND MORE OF ITIN A GIVEN TIME THAN ANY OTHER, 
WITHOUT THE WATER RUNNING OVER THE FINISHED SURFACES. Any speed of work or traverse 
* * a5 of wheel between the extremes can be had instantly, without changing belts. This, together with above 
from our customers, fully establish our claims. REVERSING POINTS ARE ALWAYS IN SIGHT (OUR 


LATEST IMPROVEMENT), AND CHANGED INSTANTLY WITHOUT LOOSENING DOGS OR TURNING 
KNOBS, AND HAS FINE ADJUSTMENT. SEND FOR CATALOGUE. 


LANDIS BROS., - Waynesboro, Pa. 
INCINNATI. 0., lJ. S. A. AGENTS ; E2sland: Chas. Churchill & Co., 21 Cross St., Finsbury, London, E. C. 


France and Belgium ! Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


NEW HAVEN MFG. CO., 


New Haven, Conn, 
MANUFACTURERS OF 


FRICTION 
PULLEYS 


















\F. E. REED 60., 


Worcester, Mass., if = 


_—| N y— 
MANUFACTURE Any 


ENGINE LATHES | CUT-oFF 


HAND LATHES, FOOT LATHES AND | COUPLINGS. ~ 


MILLING MACHINES. 
Manning, Maxwell & Moore, CHAS. A. STRELINGER & C0., 


selling Agents, 112 Liberty street. New Yor. | TQQI§, Supplies and Machinery, 


24 Telephone Building, Pittsburgh, Pa. 
eee DETROIT, MICH, 











D, SAUNDERD’ SOM}, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


“gv Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. VY. 


JONES . | MACHINE CO., 


SPRINGFIELD, VERMONT. 







SEND FOR CIRCULAR. 





Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery, Publishers 
of ‘* Rapid Lathe Work,” by 
new method (IHartness System). 
Send for catalogue. 


Capacity 2 in. 
diameter, 
24 in. long. 





LATHES AND PLANERS. 


DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 











A JULver’s PRorit 


Lies in the accuracy and amount of work it will or 
can be made to produce ina given time. No machine 
will do better nor more than ours. Get our book and 
ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI. OHIO 











JETB WATERPROOF 
Ree ~~ KS aC QLUTE UV WATERPROGR (NK 
THE-BEST: LIQUID: DRAWING INK now mat 


If your dealer does not keep this énk y peek 
ALT 












All styles and sizes, 
Suitable for all duties. 


THE POHLE 
Air Litt Pump, |T2£ TAYLOR-RICE ENGINEERING 00., 


UCCESSORS To THE 
American Standard Gauge and Tool Works. 
} Send for full 
fF descriptive catalogues, 


WILMINGTON, DEL. 
Sak ew. 


THE INGERSOLL-SERGEANT DRILL CO., | ADJUSTABLE BLADE REAMERS 
Havemeyer Building, NEW YORK. 


BRAINARD MILLING MACHINE CO. 


Send oor pty Pamphiet. 
156 Oliver St., Boston, Mass. Works at Hyde Park, Mass. 


Milling and Gear-Cutting Machines, 


Universal, Tool-Room, Plain and Special Milling Machines; also 
Gear and Cam-Cutting and Mill-Grinding Machines. 


50 Different SIZES and STYLES. Cuts and Prices on Application. 


SEND FOR CIRCULAR. 7 ARMSTRONG BORING TOOL. 


A practical all-around boring 
and threading tool. Especially 
adapted for the economical use 
of self-hardening steel, 


MFG. ONLY BY 


Armstrong Bros. Tool Co., 


76 EDCEWOOD AVE., 
CHICAGO. 






oon ; aes ents in_ stamps to THE 
a s IER & SONS, Philadelp hia, ‘waa the 
VE will send you a full size bottle. * / 




























DROP FORCED 
OF STEEL 








AMERICAN WATCH TOOL CO., 


WALTHAM, MASS. 

LATEST IMPROVEMENTS. 

NEW STYLE. 

NEW PRICES, 
GROWING RAPIDLY in FAVOR, 
The Highest Award at the | World's Columbian Exposition. 

namaste et RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO,, Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 




















in its incipiency can generally be enking ruishec 1 with a pail of, water. Scoring of 
ENGINE and PUM P pisto ym rods can be prevented by using ‘‘ EUREKA’’ PACK- 


ING. LOSS of POWER from wrong adjustment of Engine Valve is corrected 
with an INDICATOR. Ours at $40 is cone in every respect to the high-priced ones, 
Send for Circular, HINE & ROBERTSON CO., 61 Cortlandt St., N.Y. 











. . 
The Van Norman Universal Bench Lathe. — ror — 
With attachments, com- Bicycle 
UTHE.UNIVERSAL MILLING WATCH - 
MACHINE, SCREW CUTTER = WORK 
AN A. anos M promnen sr OR 
The pol on the marke 
— for all kinds of small fine TOOL 
work. Send for Catalogue, ~ ROOM. 
Manufactured by 
Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., ENGINEERING NG APPLIANCE CO. 
Springfield, Mass. JAMESTOWN, N, Y¥. 





BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1894, inclusive, may 
still be obtained, but must be orde red soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00  e r volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1894 are 
now carried in stock. Only complete volumes furnished prior to 1894, 
Readers desiring to complete their files or obtain separate 
issues for the year 1894 are advised to order 
soon, before our limited reserve 
stock is exhausted 


AMERICAN MACHINIST, 203 Broadway, New York. 
BORING AND 


TURNING 
MILLS, 


45, cof. Swing 
= H. Bickford, 


LAXEPOST, WN. @. 










WuHat’s THE MATTER 


With our new Cutting-off Machines? 


Write and find out. 


Hurtsut RoGers Macu. Co., 
SO. SUDBURY, MASS. 








W.D. FORBES & CoO., 
ENGINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


BINDINC POSTS, CONTACT BUTTONS 


AND 
ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 14TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 
DRAUCHTING AND DESICNINC. 





THE COLBURN KEYWAY CUTTER. 


Built in four 
sizes. Combines 
many points of 
excellence. For 
rapid work and 
exact duplica- 
tion of same it has 
7 no equal. Send 

.— for illustrated 
ac — catalogue. 


BAKER BROTHERS. 
365 S. Erie St., TOLEDO, OHIO. 


Pipe Cutting and Threading Machinery, 





CURTIS & CURTIS, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


66 CARDEN ST., BRIDCEPORT, CONN, 








to 6 inches R. H. 


MILLING MACHINES FOOT POWER LATHES 


For Electrical 
» and Experimen- 
94> tal work. For 
Gunsmiths and 
For general Ma- 


AND 


TURRET LATHES. 








Tool Makers. 


HIGH GRADE TOOLS ONLY. chine Shop Work. 
High grade tools; elegant in design, superior in con- 
MANUFACTURED BY struction. The best foot power lathes made, and quety 


considered the cheapest, nd for catalogue ‘and prices. 


W.F. & JNO. BARNES co., 
1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrb. 


KEMPSMITH MACHINE TOOL CO., 








MILWAUKEE, WIS., U. S. A. 


21 Cross St., Finssury, LONDON, E. C., ENG. 
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THE LONG & ALLSTATTER 60., 


HAMILTON, OHIO, U.S, A. 


OVER 300 VARIETIES AND SIZES OF 





DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 





ii, i te 
999999909600 OO0000008 68 


New Speed 
Indicator 


No, 106. 


Working parts enclosed # 
like a watch, and as 
well made. Graduations {- 
show every revolution, | 
reading either right or 
left. Nickel plated. 
Many improved fe 
tures make this the be st 
Indicator on the market at asuhess 
near the dg e 
PRI E: PLAIN, $1.50. 
“WIiTHSpuirc AP, $1.75. 
Catalogue of Fine Tools free. 


L. S. STARRETT, 


ATHOL, Mass., U.S. A. 
London Age nts: Chas. C purchill & Co., Ltd., 
21 Cross St., Finsbury, E. 


PP iw ti IA ee 
he hh hi ho hh bi hb bh ha he he ha he he he he he 


W.C. YOUNG MF@, CO., “°icss™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 
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AND DROP HAMMERS. 


DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, 
Baltimore, Md. 






OPEN 
SIDE 
PLANERS. 


IF YOU USE 


THE INTERNATIONAL 


HIGH GRADE AUTOMATIC INJECTOR. 


CATALOG TELLS WHY. 


WORLD SPECIALTY CO., 
113 SEVENTH ST., DETROIT, MICH. 


ARE 
RESULT. 


SMALL 
COLL 
BILLS 








Why is it that everybody calls for LUNKENHEIMER’S 
Ideal’? Automatic Grease Cup? Because it is a 
perfect Cup, simple and practical in operation, 
We 
styles for various purposes: ‘* Tiger,” ‘* Marine,” 
“Jewel,” ‘*Ohio.”  <A’l first elass and warranted. 
«* LUNKENHEIMER ” on brass goods means the best. 
A trial will prove their superior merits. Our Cata- 
t you. Gratis upon request. 


ornamental, low-priced. also. make other 


logue will interes 


THE LUNKENHEIMER aM NY 





VALVE 


JEANESVILLE | IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 










BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, SINKING PUMPS, PRESSURE 
PUMPS, VACUUM PUMPS, ARTESIAN WELL 


24 IM. X 10 IN. X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. Pumps, Power Pumps, Etc., Etc. 





AMERICAN PATENT OF 


PRCNIX 
MULTIPLE DRILLS, 


For sale or license. 
Good profits. 


The Dusseldorf 
Tool & Foundry Co, 
Habersang & Zinzen, 


DUSSELDORF, 
GERMANY. 


3-INCH UNIVERSAL BEVEL. 


MAILED TILL JULY 1st FOR $1.00. 
CATALOG FREE. 











STANDARD TOOL CoO., 
ATHOL, MASS., U. 8 A. 
MANUFACTURERS OF 


MECHANICS FINE TOOLS. 





Albro Worm and Worm Gear 


Consumes less 
power and gives 
better 
than 
System. 
® mation 
i fully furnished. 


q | The Albro-Clem 
Is Bievator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 


results 
any other 
Infor- 
cheer- 





rotten Profiled Work by Milling is Almost Impossible 


If you have to buy your Cutters, by the high 
costs of these Cutters and by the long time 
you will have to wait forthem. Geta 


J. E. REINECKER, 


Chemnitz-Gablenz, Germany, 










RELIEVING LATHE and you will, 
with surprise, find out how cheaply and how 
quickly you can make your own Relieved Cut 

ters with either straight or spiral teeth, rect- 
angular or side relief, also relieved wort 

gear hobs with spiral teeth, cutting faces 
rectangular to thread. 


CATALOCUE AND REFERENCE LIST MAILED FREE OF CHARCE. 





SOMETHING New! 
Adjustable Notch 
Centre Gauge. 
Price, post paid, 60 cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 














The HOPFES Live-Steam Feed-Water Puriter, 


Guaranteed to Prevent Scale in Boilers. 
Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned, 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO, 














motion. 











IMPROVED 15” 


EUROPEAN ACENTS: 


PILLAR SHAPER. 


IMPROVED ld-inch HENDEY SHAPER. 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room or General 
Machine Shop Work. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 
The Stroke can be adjusted for Irregular work with machine in 








This Cut shows how stroke can be Adjusted 
with Machine in motion by the Micrometer 
Adjustment, fine and delicate. 


It has Adjustable Table for planing Taper Work. 
The Table can be removed for fastening work to the Apron. 


It has a strong, graduated, swivel vise. 


Quick work, rapid changes, modern ideas. 


Chas. Churchill & Co., L’d, 21 Cross Street, 


Finsbury, London, 


Schuchardt & Schutte, 59 Spandauerstrasse, 


Berlin. 
Eugen Soller, Basel, Switzerland. 


Send for Circular. 


Buy the best. 


THE HENDEY MACHINE CoO., 


TORRINCTON, CONN. 
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“THE OTTO” BAS ENGINE WORKS, FQ WAITS. CAMPBELL 
go lle MANUFACTURERS = NEWARK 


New York Agency, 18 Vesey St. 
40,000 SOLD. 


A MANY NEW IMPROVEMENTS 














FOR USE WITH 


ly COAL Gas, a2. 
NATURAL GAS, | DUPLEX BELT DRIVEN AIR COMPRESSOR. 
PRODUCER GAS, THE RAND DRILL Co., 


—_—: 23 PARK PLACE, WN. Y. CITY. 
P OR GASOLINE. Builders of air compressors for all Purposes and conditions. 


- COMBINED 
 — “orn” GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ether Gas Engine doing the same work. 











> Branches: 111 Madison St, “Chicago. 
708 Locust St., St. Louis. 


DRAWING MATERIALS FF 


AND 


The larges mee SUTEYINE Sous, re — ~ we 2] ALLEN’S PATENT PC RTABLE 


tnd oar goods ere warranted tbe au early perfec gia itis | Pneumatic Rivetters and Air Compressors. 
eee CATALOGUE DE BERGUE & CO., Manchester, England. 


Ustad, Fauucoutn & Monroy Go 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 











Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 


stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON C0., 


96 TO 106 BATES STREET, DETROIT, MICH. 








WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke. 


E> SHOP SAW 


C4 THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 




















Gs NO VER S he 
ONDENSER 
THE CONOVER MFG.CO. 39 Contuanor Sr.NY, 








OUR LATEST PRODUGTION. 


No. o Radial Drill. Something entirely 
new. Advantages for all shops. Now 
ready for you. 


BICKFORD DRILL AND TOOL CO., 


DSeVeVesesessesd 
3 Pike Street, Cincinnati, Ohio. 


7a] Dae | eee ee 


f: drills from %¢ to 

















2 inches diam- 


eter. 


Simpson's Centrifugal ASA 
Steam Separator. R EAM E R 
8 
For Supplying Clean and Dry Steam — 
to Engines, Dry Houses , ete. " “ 
4 Place Separator as close to engine Will work in any 
a as possible, the steam taking a spiral eae 
} ae between the threads causes position. 
‘ the water to be = own by centrifugal 
mi force against the outer walls, while the 
dry steam goes thro ugh the small holes 
to center of pipe. Steam can enter at 
4 <A or B, as ce ynvenience may require; 
4 also used in conveying steam long dis- 


tances, for Steam Hammers, Dry Houses, 
Water Gas Generators, and for all pur- 





Runs with Steam 


—OR— 


poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 
ttonwood Streets, Philadel 


THOMAS HORT. 147 but Sumner St., B. Boston, an, Agent. Send for Cireular, 


JAS. BEGGS & 00., 9 Dey 8, New York, Agents. 


Mannfectured by 


J.G.TIMOLAT, 


89 & 91S. Fifth Ave., 
NEW YORK. 










____ OF IMPROVED ze 


CORLISS STEAM ENGINES 
iN puLt VERY 


CONTRACTS 
YAKEN FOR [emPcere Poy ne 


.FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


AUTOMATIC 
WES ON 7 <a ENGINES 
\ , 
. el 5 


HIGH PRESSURE BOILERS 3) ones nner “sea 
AND ee meek ois hinery C ones 


COMPLETE POWER PLANTS “Seg is 














WAY ore BORO, 






indem Compoun 1.) ) 











AMES IRON WORKS, °int® 


38 Cortlandt St,, New Vork City. | 50 Oliver St., Beston, Mass, 
18 South Canal St., Chicago, Ill, 1026 Filbert St., Philadelphia, Pa, 





(UINCORPORATED.) 


VERTICAL, HORIZONTAL, MARINE 


AND 


HOISTING ENGINES, & "4 


VERTICAL AND HORIZONTAL BOILERS. 


READINC, PA. 


WESTERN Brancn, 60 S. Canaan Streer, CHICAGO 


LINK-BELT ENGINEERING G0, 


NICETOWN, PHILA., PA., 49 DEY ST., NEW YORK. 
EWART DETACHABLE LINK-BELTING, SPROCKET WHEELS, 


Complete Elevators and Conveyors for handling any mate- 
rials Manila Rope Power Transmissions, Link-Belt Guar- 
anteed Friction Clutches, ete. 


( Western House, LINK-BELT MACHINERY CO., Chicago. ) 


CUILD &* GARRISON, 


Kent Ave., cor. $. 10th St., BROOKLYN, WN. Y. 


VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 


SD erase onthe, HEATING. 
=< GARDEN CITY FAN CO. .; 


wero? EMM Ec oe. 


ad 





} ORR & SEMBOWER, 





























SEND FOR CATALOGUE E. 





A. SEF. BROWDN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 


Estimates and Plans fur- 
nished for transmitting 
Power by 


HORIZONTAL 






“| Friction Clutch Couplings. 


AND 
STEAM SIRENS, , 
[WHISTLES]. VERTI CAL 
Send for Catalogue. SHAFTI NC. 









17 Dey St., New York. o Also for Erecting same 
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BROWN & SHARPE MFG. 60. 


PROVIDENCE, R. I. 


This Machine has a hole 21-32 in. in diameter 
through spindle and turns any 
length to 1 1-2 in. 


Catalogue describing this and 
other machines mailed on appli- 





cation. 
Exetanp—BUCK & HICKMAN, 280 Whitechapel Road, Lon- 
ion, E. 
Enetanp—CHAS. CHURCHILL & CO.,, Ltd., 21 Cross St., 
Finsbury, London, &. ¢ 
Gerwaxy—G. DIECHMANN, Ansbacherstr 5 Berlin, W. 62. 
Peance--FENWICK FRERES & CO., 21 Rue Martel, Paris 
= Fraxce—F. G. KREUTZBERGER, 140 Rue de Neuilly 
> Putes Seine. 
SS nen Curcaao, lun. —FRED, A, RICH, 23 So. Canal St. 
ae 
== ae New York Crry—F. G. KRETSCHMER, 136 Liberty St., 
No. 2, 21-82 in. x11-2in. Automatic Screw Machine. Room 503, 








tHE NILES TOOL WORKS co., ™*oni0°™ 


MACHINE TOOLS ° 










NO. 3 HORIZONTAL BORING AND DORILLING MACHINE, 


NEW YORK, BOSTON CHICAGO, PHILADELPHIA, PITTSBURGH. 


Correspondence Solicited. 











Jenkins Bros. Valves. 


Honestly mandafactured. 
Warranted as represented. TRADE 





Look for Trade Mark. JERKING 
JENKINS BROS., 
NEW YORK. PHILADELPHIA. CHICAGO, BOSTON. 





WM. SELLERS & CO,, Incorporated, 


PHILADELPILIA, PA. 
MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines, 


Turn Tables, Testing Machines, Shafting, 
. Pulleys, Hangings, Oouplings, ete. 
INJECTORS FORALL CLASSES OF BOILERS. 


ee ted SS 











Manufa:tured by 


“THE G. A. GRAY CoO., 
CINCINNATI, OHIO. 





THE FOLLOWING | & &. bs ay & Ezan © 24 South Canal Street, Chicago 
NERY Strong, Cartis'« & Paraey Co 
MACHI q KE. A. *Kin = Bd oy ‘ 2.7 Wes 
MERCHANTS CARRY | Phos, K. C ey & Bros, Co.. Li ; 
SAMPLES, ie sg MoCabx See aan = *y Street, New Ye “7 City, 





WRITE FOR PRICES AND PHOTOS. 


GOULD & EBERHARDT, “oe le 
Rapid, 
Powertul, 
Original, 
Convenient, 
Accurate, 
Large Wearing 
Surfaces. 





PRATT & WHITNEY COMPANY, 
HARTFORD, CONN., U. S. A. 


Have recently improved the con 
struction of Drop Hammers and made 
substantial reduction in the price of each 
size from 250 to 1,500 pound machine. 

Die Sinking, Milling and Profiling 
Machines and Trimming Presses are also 
Quotations will be given on application 





offered at reduced prices. 


THE BILLINGS & SPENCER COMPANY, 
HARTFORD, CONN. 


MANUFACTURERS OF 


Machinists’ Tools Pliers 
Hammers Wrenches 
Ratchet ‘Drills Taps 
Eye ‘Bolts Carbon Tongs 
Gauges Hand Vises 
QUALITY THE BEST 
DROP FORGINGS OF ALL DESCRIPTIONS. 
Chicago Office: 17 S. CANAL STREET, 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, é. 
France—L. ROFHO, 58 Boulevarde Richard Lenoir, Parts Russia—/J, BL OCK, Moscow. 


WARNER & Seraser. 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


HORIZONTAL 


» BORING MILLS. 


ee | ae 


IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE, 


The Ashorofh Manufacturing Ce, 


SOLE MANUFACTURERS OF 


The Tabor Steam Engine Indicator, 
Fitted with HOUGHTALING REDUCING MOTION. 


The most Com 

lete, Compact, 
and Reliable In 
dicator Outfit, for 
indicating high or 
love speed engines 
now made. This 
instrument re 
ceived at “ The 
World’s Colum 
bian Exposition” 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work 
manship and Fin 
ish, Reliability and 
Efficiency. Send to 
Special Pamphlet. 












































Fifield Tool Co. 
LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 





ut 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W. P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN: GORDON J. M. ALLEN, PREsIDENT. 


TER, MASS WM. B. FRANKLIN, Vice-PRrEsIDENT 


a Woop \aor enor FORGINGS F. B. ALLEN, Seconp VicE-PRESIDENT 
J. B. Prerce, SkecrEtARY & TREASURER 


THE ACME MACHINERY CO., 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 








— —_ Al 


Ler" 4 | 
i (ed | ye” 



















P..T. DEC. 3, 1882, 
PAT, DEC. 4, 1853, 

BOLT CUTTERS, PAT. AUG, 25, 1855. 
Cutting from 1-8 in. to 6 in. diameter. — 


Also SEPARATE HEADS and DIES. 





We make the following sizes of 


Pee oe, ee LATHES, 


2”, 14", 16", 18”, 20", 24”, 27” and 30’ swirg. Also 


IMPROVED HENDEY PILLAR SHAPERS, 
15", 24” and 25” stroke. 
See our advertisement on page 478 of this paper. 


THE HENDEY MACHINE CO., Torrington, = Conn. 


Manutactures 








a 


iu.M.CARPENTER &__ 


| 





DOUBEE-TRIPLE QUICK STROKE 
(TRADE MARK) 
WITH EXTENSION BASE AND SUPPORT TO TABLE. 


2,500 IN USE. 


PAWTUCKET.R. I. 





IPS & DIE 


